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OBITUARY. 


RICHARD FRANCIS LINQKN BURTON, 1865-1023. 

Richard Francis Linokn Burton, of Longner, died on the 7th January, 
1922, after a lingering illness, aged fifty-seven. He was educated at Eton, 
Sandhurst, and Cirencester. He came to New Zealand in 1881 with his 
cousin, Mr. Pryce (Halcombe, N.Z.), to learn farming, and was for a time 
on one of Mr. Riddiford’s stations, afterwards taking up land at Apiti. 
From here he explored the Ruahine Range. He also spent some time in 
Westland. Afterwards Ije visited New Guinea, and this brought him into 
association with Captain C. A. W. Monckton, who dedicated one of his 
books to Burton, describing him as “ a craok shot, a fine boxer and fencer, 
afraid of nothing that either walked, flew, or swam, and crammed with 
a vast lore of out-of-the-way knowledge.” 

On succeeding to the family estates in 1902 he settled down to the life 
of an English squire and the management of one of the most ancient estates 
in Britain- for Longner Hall, Salop, is mentioned in Domesday. The 
management of his 3,000 Shropshire acres and his New Zealand run 
occupied much of his time, but he also found time to act on public bodies 
and carry out roost painstaking observations on the insect-life of Shrop¬ 
shire, and the cultivation of many New Zealand plants, including orchids, 
from seed. 

The publication of his observations has chiefly devolved on others. 
Theobald’s Monograph of the Cultculae devotes several pages to Burton's 
observations on British mosquitoes, and he was of considerable assistance 
to the English authorities in their war-time studies on malarial mosquitoes. 
The Entomologist (June, 1922) Btates that he aided much in the compilation 
of the preliminary catalogue of English Diptpra. The Orchid Review (April, 
1922) stated that he was highly successful in the cultivation of British 
orchids. Much of hiR mosquito work has been published in Government 
Public Health Reports and in W. D. Lang’s Handbook (1920; British^ 
Museum). To Shakespearian students he will be remembered as the die-' 
coverer of the Burton Shakespeare, containing the only perfect copy known 
of the 1599 edition of “ VenuB and Adonis,’’ and the “ Lucrece ” of 1600, 
of which the only other perfect copy is in the Bodleian. 

Burton had a charming personality, quick, nervous, and energetic, but 
unassuming, which endeared him to his friends. A tall, lean, blonde type 
of Englishman, he reminded you of an ancient Viking. 

He was a most conscientious recorder of all natural phenomena which 
interested him, and it is to be hoped that his notebooks dealing with the 
cultivation of New Zealand plants may be examined and the observations 
published. He married in 1902 Miss Alice Mendelson, of Temuka. He is 
survived by his widow, a son, and several daughters. He was a life-member 
of the Wellington Philosophical Society. 

B. C. Aston. 
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PRESIDENTIAL ADDRESS. 


The following is the presidential address delivered before the New Zealand 
Institute on the 29th January, 1924, at Wellington, by Professor H. B. 
Kirk:— 

In view of the fact that this meeting is essentially a business meeting, 
and that it has an immense amount of important work before it, my address 
must be a brief one, and it will touch only on certain pointB that seem to 
me to be of special importance to the Institute at the present time. 

By the death of Mr. T. F. Cheeseman botanical science has lost one 
of its most earnest and efficient workers and one of its most capable leaders. 
At the time of his death he was completing the work of the second edition 
of the Manual of the New Zealand Flora . The work was practically ready 
for the press, and it will form a fitting crown to the achievements of a 
fruitful lifetime. Dr. Cockayne has prepared a note on Cheeseman’s life 
and work, which appears in volume 54 of the Transactions. 

One of the most distinguished of the honorary members of the Institute 
died in the early part of last year—Dr. Isaac Bayley Balfour, Keeper of 
the Royal Botanic Gardens at Edinburgh, and formerly Professor oi Botany 
at Oxford and at Glasgow. Dr. Balfour was everywhere recognized as 
one of the leading botanists of the world, one of the finest and one of the 
most prolific workers m the field. 

Among the delegates from Japan at the recent Pan-Pacific Congress 
was Dr. Fusakichi Omori, President of the Imperial Earthquake Investiga¬ 
tion Committee of Tokyo, recognized as a first authority on seismology. 
He returned to Japan seriously ill, and died almost immediately after 
reaching his home. Although he was not an honorary member of the 
Institute, it is fitting that we should do honour to his memory, and a 
resolution will be submitted to you during the course of this meeting. % 

Among prominent members of the Institute that have died during the 
year were Professor F. D. Brown, Mr. R. Murdoch, and Mr. W. F. Worley. 

The standing of the Institute in public esteem in New Zealand remains 
good, although the financial difficulties through which it has been passing 
have been very great. Especially great has been the strain put on the 
loyalty of the constituting societies by the necessity to curtail the Trans¬ 
actions, to maintain the levy, and generally to endeavour to discharge 
our financial liabilities, as well as by the long delay in the appearanoe of 
Volume 54 of the Transactions, which delay will presently be referred to. 
It is not strange that there has been occasional feeling of dissatisfaction on 
the part of some of the societies, but I do not think that feeling has ever 
been deep or that it has ever been other than transient. The societies 
have, on the whole, not failed to recognize that they are the Institute, and 
that its acts are in reality their own acts through their delegates, better 
informed than the majority of the members as to the work of the Insfitute, 
its needs and its difficulties. 

The esteem in which the Institute is held wopld, I believe, be increased 
if it were to adopt the polioy it has once or twioe considered of making 
its annual meeting a scientific as well as a business meeting every second 
or third year. The success of this plan both at Christchurch and at 
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Palmerston North gives every encouragement. Such meetings are, without 
doubt, highly stimulating, and they serve to bring the members of the 
Institute more in touch with each other, enabling them to realize more fully 
the greatness of their common aim. At present many members recognize 
only that they are members of their local society, and fail to realize that 
they belong to the association of the scientific men of the land. 

The standing of the Institute abroad continues to improve from vear 
to year, if one may judge from the increasing number of applications from 
learned societies and scientific libraries to be placed on the exohange list. 

Something might, I think,'be done by the Institute to extend a welcome 
to the many scientific visitors that come to New Zealand without formal 
introductions to scientific men here. At present these visitors do not always 
know how to get in touch with those they would most like to meet. Those 
that are members of University staffs naturally seek out their coadjutors 
here, and they are in no difficulty; but many that are not professionally 
employed in scientific work feel diffident in taking the time of men that 
they, perhaps flatteringly, regard as busy. Help might be given to these 
visitors, and received from them, if an inset in the Transactions informed 
them that application to the office of the Institute, whether personally 
or in writing, would result in their being placed in communication with the 
workers they would most liko to meet. In this connection, one of the most 
pressing needs is a suitable building in the city, easily found and likely 
to be noticed by those that are not looking for it. Such a building would 
meet also the very urgent need of t) e Institute for room in which to store 
its stocks of Transactions and other matters. 

The long delay in the appearance of Volume 54 of the Transactions 
has been calculated to damage the prestige of the Institute both at home 
and abroad. From 1888 onwards the annual volume has been printed 
at the Government Printing Office, and the work has always been done 
well. It 1ms been understood that the manuscript must be in the printer’s 
hands early in the year, in order that the Institute’s work might not clash 
with the enormous mass of work involved by the parliamentary session, 
and the early preparation of tho manuscript has not been neglected by the 
Institute’s Honorary Editor. For many years the Printing Office got the 
work of the volume* out of hand in good time. Gradually, however, more 
and more of the other work of the office came to take precedence of the 
volume, until its issue was pushed late into the year, then into the early 
part of tho following year, and now it happens that the volume con¬ 
taining the papers read in 1921 is only just ready to leave the Printing 
Office. The effect on the Institute has been exceedingly bad. Many 
members of the various societies join only because of the value they set 
on the Transactions • scientific papers published in the Transactions are 
not available to workers in other parts of the world until the volume is 
distributed, except in so far as the authors’ “ separates ” are issued in 
advance of the volume: thus the tendency to send important, work abroad 
for publication has increased, and the value of tho volume and the prestige 
of the Institute have suffered. The Board of Governors has several times 
considered the advisability of again getting tho volume printed by a private 
firm, but has always been faced by the difficulty that, owing to the reoent 
high price of printing, it was in debt to tho Government Printer. Now, in 
the improved circumstances referred to in the report of tho Publication Com¬ 
mittee, it will be possible to consider the quostion without the embarrassing 
feeling that we should bo leaving tho Government Office while still under 
a financial obligation to it. If the Board decides that a change ought to 

\\—Ttmna 
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be made, the decision will certainly be come to with regret, seeing how good 
the general work of the Government Offico has been, and particularly now 
efficient the reading has always been. But the responsibility resting upon 
the Board to see that the work of the Institute is done with the utmost 
promptitude may well outweigh this feeling. 

The Institute has continued, so far as it was able, to keep a watchful 
eye on matters affecting the preservation of the native fauna and flora. 
In connection e pecially with the extension in 1922 of the Tongariro National 
Park, the members of the Institute took a very active part; and it may be 
of encouragement in the future to bear in mind that one of the principal 
factors in determining the inclusion of Hauhangatahi within the park 
boundary was the fact that a former Minister, the late Hon. Dr. R. McNab, 
had promised a deputation of the Institute some years ago that it should 
be so included. It is very desirable that the Institute should obtain all 
information available as to existing reserves of all kinds—their status as 
reserves, their sanctuary value, and the dangers to which they are exposed— 
and that it should have a vigilant committee well versed in this information 
to initiate from time to time any action that may be necessary. The 
members of such a committee need not be members of the Board of 
Governors; but they should be keenly interested in the matter of reserves, 
and each should make a point of knowing especially the reserves of his own 
district and the areas that ought to be reserved. 

It is a noticeable feature that, except for the Carter bequest, the Institute 
has received no considerable benefaction in aid of its work. The Government 
made for a short time a research grant by annual vote of Parliament; but 
this grant was one of the very first items eliminated when retrenchment 
became necessary. The Hector and Hutton Memorial Funds, and, lately, 
the Hamilton Memorial Fund, all contributed by members of the Institute, 
have been applied to the encouragement of research. But it cannot be 
said that the Institute has ever been in a position to aid and encourage 
research to the extent that might be expected of a body that includes 
practically all the scientific workers of New Zealand. 

Another direction in which the Institute might be expected to take a 
principal part is the equipment and organizing of scientific expeditions, in 
the Dominion and its dependencies, and, indeed, the Standing Committee 
recently passed a resolution recognizing the need for this work. Here, 
again, the lack of funds has constituted an insuperable difficulty. Scientific 
workers are not as a rule wealthy, or even well-to-do, and, although their 
private effort has never been wanting, it has been inadequate to enable the 
Institute to do anything like all the work that it is recognized ought to be 
done. Until scientific work receives the recognition that is extended to it 
in more enlightened countries this must always be the case. Even New 
Zealand began to wake up to the value of scientific work towards the end 
of the Great War; but it soon dropped off to sleep again. 

A direction in which the Institute might, through the affiliated societies 
add to the usefulness of its work is in the popular exposition of scientific 
subjects. If the Institute were to arrange for selected members to give 
popular lectures in any centre that was prepared to pay the travelling* 
expenses of the lecturer, its readiness would, I believe, be taken advantage 
of, and the arousing of popular interest would be certain to have a beneficial 
reaction on the Institute itself. 

In conclusion, I wish to thank the members of the Institute for the 
hearty support and co-oporation they have given me during the time I 
have had the great honour of being President. 
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Plate# 1, 2. 

SUPPLEMENT TO PART 1 OF THE UREDINALES OF NEW 

ZEALAND. 

Additional Speheh of the Pikvineae. 

Since the first part of this paper has been sent to the press the following 
additional species have come to hand. 

This supplement adds ten species of Puccinia to the New Zealand 
Uredinales ; of these, two art* introduced, one is doubtfully indigenous, and 
the remainder are endemic. 

1. Puccinia Elymi Wcstendorp. (Fig. 77.) Gramineae. 

West., Bull. Acad . Brux., vol. 18, p. 408, 1851. 

• 

Aecidium Clematidis DC., FI. Fr., vol. 2, p. 243, 1805. A. Aquilegiae Pew., 
lc. Piet , p. 58, 1800. Uredo Elymi West., Bull. Acad. Brux ., vol. 18, 
p. 405, 1851. Puccinia triarticulata Berk, et Curt., Proc . Am. Acad . Sci., 
vol. 4, p. 126, 1802. P . tomipara Trel., Trans. Wis. Acad . Sci., vol. 0, 
p. 127, 1885. P. perplexans Plowr., Quart. Jour. Micr. Sci., vol. 25, p. 164, 
1885. P. persistens Plowr., Jlrit. Ured., p. 180, 1889. P. Agrostidis Plowr., 
Card. I'hron ., Ber. iii, vol. 8, p. 139, 1890. P. Agropyri Ell. efc Ev„ 
Jour. Myc., vol. 7, p. 131, 1892. P. Aquilegiae Lagerh., Tromoso Mus . 
Aarsh., vol. 17, p. 47, 1895. P. Clematidis l^agerh., Lc., p. 54. P. adspersa 
Diet, et Holw„ Erytheu , vol. 3, p. 81, 1895. P. triticina Eriks*., Ann . Sci . 
Nat., aer. viii, vol. 9, p. 270, 1899. P. agropyrim Erikns., l.c. f p. 273. 
P. Actaeae-Agropyri Ed. Fisch., Ber . Schweiz, Hot, Ges„ vol. 11, p. 8, 1901. 
P. Paniculariae Arth., Bui . Torr . Club, vol. 28, p. 663, 1901. P. Triticorum 
8peg„ Anal, Mus . Nac . Buenos Aires , nor. iii, vol, 1, p. 05, 1902. Dtcaeoma 
Clematidis Arth., Res. Sci. Congr. Bot. Vienne, p. 344, 1906. D. Paviculare 
Arth., Lc. Puccinia cinerea Arth., Bull. Torr. Club, vol. 34, p. 583, 1907. 
P. altemans Arth., Mycologia , vol. 1, p. 248, 1909, P. obnterata Arth., 
Lc., p. 250. P. Actame-Klymi Mayor, Ann. Myc., vol. 9, p. 361, 1911. 
Dicaeoma triticinum Kern, Trans. Am. Micr. Soc vol. 32, p. 64, 1913. 
Puccinia wyomensis Arth., Bull, Torr. Club , vol 45, p. 143, 1918. 
P. missoiuriensis Arth., L.c., p. 146, p.p. 

0. Spermogones epiphyilous. crowded in small groups, seated ou inflated 
areas, immersed, honey-coloured. 

1—Trans. 
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I. Aecidia hypophyllous and petiolicolous, crowded in 8mall groups 
up to 5 mm. diam., seated on somewhat inflated areas, orange. Peridia 
cylindrical, up to 2 mm. high, 0*l-0*3 mm. diam., margins slightly ex¬ 
panded, not revolute, white, finely laeimate. Spores globose or elliptical, 
18-28 ^ 15-23 minm. ;* epispore hyaline, densely and minutely verruculose, 
1-1-5 mmm. thick, cell-contents granular, yellow. 

II. Uredosori amphigenous, scattered or crowded, seated on pallid spots, 
linear, 0*5-1 mm. long, orange-yellow, pulverulent, surrounded by the 
ruptured epidermis. Spores subglobose, elliptical or obovate, 28-32 X 
23-26 mmm. ; epispore hyaline, finely and closely eehinulate, 1-1*5 mmm. 
thick, cell-contents granular, orange-yellow; germ-pores scattered, 6-8, 
conspicuous. 

III. Teleutosori amphigenous, chiefly hyjaphyllous, and culmicolous, 
scattered or crowded, often confluent, linear, 0*5 2 nun. long, dark chestnut- 
brown, pulvinatc, compact, long covered by the epidermis. Spores elliptic- 
oblong or subclavate, 40-60 ✓ 15-20 mmm.; apex acuminate, bluntly 
rounded, or truncate, thickened up to 10 nun in., darker in colour, base 
attenuate, basal cell narrower, longer, and lighter in colour than the upper; 
slightly constricted at the septum ; epispore smooth, chestnut-brown, 
1*5-2 in mm. thick in the upper cell, 1-1*5 mmm. in the lower; pedicel 
persistent, hyaline, tinted beneath the spore, short, up to 15 X 6 mmm. ; 
germ-pore of the upper cell apical, obscure, basal pore immediately beneath 
the septum, obscure. 

X. Mesos|>ores not uncommon, elongate-elliptical, up to 40 X 12 mmm. 

Hosts - 

Deyeujna Forsteri Kunth. On leaves and culms. Herb. No. 739. 
II, III. Lake Harris track, Otago, 650 m., W. D. Reid! 6 May, 
1921. 

TrUtcuin t wlqare Vill. Herb. No. 1268. Huakura, Auckland, A. W. 
Green / 9 Jan., 1922. 

Distribution: Europe; Asia Minor; Japan; North and South America; 
Australia. 

One host is indigenous and widely spread throughout; it occurs also 
in Australia and Tasmania (Checscman, 1906, p. 868). The other is widely 
cultivated throughout the world. 

Arthur has by a long series of cultures shown that this species consists 
of numerous races formerly considered to be distinct species. These 
so-called speoies were separated on account of the fact that the aecidia 
were known to occur on several hosts; but until the necessary cultural 
work had been performed by Arthur apparently no attempt had been 
made to ascertain whether these races were in any way associated. 
His arrangement of these races under the one species is followed here, 
and the synonymy given above taken from his paper in North American 
Flora , vol. 7, p. 333, 1920. In this paper he records fifty-nine aecidial 
hosts (all belonging to the family Ranunculaceae) and ninety-three tclial 
hosts belonging to the Poaceae. 

The genus Rostrujna Lagerh. was based on abnormal 3-4-celled forms 
of the teleutospores of this species. 

It may be mentioned that Arthur includes here P. agropyrina Erikss. 
and P . triticina Erikss., two races formerly included under P. dispersa 
Erikas, et Henn. Although not sufficiently differentiated to separate as 
distinct species, these two forms may in the uredo stage be separated on 
account of the ferruginous colour of the uredosori. 

* In this article the contraction 14 mmm.*’ is used for 44 mioromillimetres.** 
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2. Puccini* Foyana n. sp.* (Fig. 78.) Ranunculaceae. 

0. Unknown. 

I. Aecidia amphigenous, chiefly hy[M>pliyllou8, in crowded irregular 
groups, Heated on somewhat inflated spots up to 10 mm. diam. f orange. 
Peridia cupulate, 0*5 mm. diam., margins erect, somewhat incurved, 
white, laciniate. Spores polygonal or elliptical, 22 30 / 15-20 mmm.; 
epispore hyaline, finely and densely verruculose, 1 mmm. thick, cell- 
contents vacuolate, orange. 

III. Telcutosori amphigenous, petiolicolous and caulicolous, arranged 
in scattered groups up to 5 mm. diam., bullate, pulverulent, orbicular, 
0*25 0*5 mm. diam., long covered, becoming exposed by the longitudinal 
Assuring of the epidermis. Spores elliptical, less commonly clavate, 
42-65 X 22 -20 mmm.: apex acuminate, seldom rounded, crowned with 
a prominent hyaline papilla, slightly (6 mmm.) or not thickened, base 
rounded or bluntly attenuate ; slightly or not constricted at the septum ; 
epispore smooth, bright chestnut-brown, 2*5 3 mmm. thick, cell-contents 
granular; pedicel deciduous, hyaline, up to 30 x 8 mmm.; germ-pore of 
the upper cell apical, conspicuous, papillate, basal pore immediately beneath 
the septum, conspicuous, papillate. 

X. Mesospores not uncommon, elliptical, 20-35 X 17-24 mmm. 

Host: Ranunculus Enysii T. Kirk. On leaves, stems, and petioles. 
Herb. No. 581. I-III. Cass (Canterbury), 650 m., N. R. Foy l 20 Jan., 
1922. (Type.) 

The host is endemic, and is confined to the mountains of the South 
Island. (Checseman, 1906, p. 14.) 

The conspicuous hyaline apical papilla, thick epispore, and large size 
of the tcleutospores, separate this species from P. contegens G. H. Cunn. 


3. Puccinia namua n. sp. 
0. Unknown. 


(Text-fig. 79. and Plate 2, fig. 7.) 

Umbelliferae 


I. Aecidia amphigenous and caulicolous, crowded in scattered groups 
up to 25 mm. long, seated on slightly inflated, discoloured spots, orange. 
Peridia cupulate, 0*25 mm. diam., 1 mm. high, margins erect, not revolute, 
laciniate, white. Spores polygonal or subglobose, 18-24 mmm. diam.; 
epispore tinted yellow, densely and minutely verruculose, 1-1*5 mmm. 
thick, cell-contents vacuolate, orange. 

II. Uredosori amphigenous, chiefly hy|>ophyllous, and caulicolous, on 
leaves scattered, orbicular, up to 1*5 mm. diam., seated on pallid- 
yellow spots; on stems linear, up to 3 mm. long, seldom confluent *, 
orange-yellow, bullate, pulverulent, surrounded and partly covered by 
the ruptured epidermis. Spores elliptical, obovate, seldom globose, 
18-30 x 16-22 mmm.; epispore tinted yellow, sparsely and moderately 
cchinulate, 1-1*5 mmm. thick, cell-contents granular, sulphur-yellow; 
germ-pores 4, equatorial, obscure. 

III. Teleutosori similar to the uredosori but chestnut-brown. Spores 
subclavate or elliptical, 30-40 X 18-26 mmm.; apex rounded, not 
thickened, base attenuate, lower cell narrower than the upper; slightly 
constricted at the septum; epispore coarsely warted, chestnut-brown, 
2-2*5 mmm. thick, cell-contents granular; pedicel persistent, hyaline, 
fragile, up to 25 X 7 mmm.; germ-pore of the upper cell apical, con 
spicuous, basal pore | below the septum, conspicuous. 


* Latin diagnoses of new species will be found on pages 10-13. 
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Host: A n isotome fihfoha (Hook, f.) Cockayne and Laing. On leaves 
and steins. Herb. No. 741. I, II. Mount Isobel, Hanmer (Canterbury), 
1,000 m., W. D. Retd! 4 Nov., 1921. I, II, III. Sugarloaf, Cass (Canter¬ 
bury), 1,5(X) m., W. D. Reid! N. R. Foy ! 20 Jan., 1922. 

The host is endemic, and is confined to the mountains of the South 
Island. (Cheeseman, 1906, p. 218.) 

This species is characterized by the coarsely-warted epispore of the 
teleutos|>ore. 

4. Puccinia whakatipu n. sp. (Fig. 80.) 

0, I. Unknown. 

II. Uredosori amphigenous, chiefly hyjiophyllous, and caulicolous, 
elliptical, 0*25-1 mm. long, scattered or crowded, bullate, pulverulent, 
cinnamon-brown, becoming exposed by the longitudinal Assuring of the 
epidermis. Spores elliptical, obovate, or subglobose, 22-35 X 16-25 nmim.; 
epispore pallid cinnamon, sparsely and bluntly eehinulate, 2 mmm. thick, 
cell-contents granular, cinnamon ; germ-pores 4, equatorial, obscure. 

III. Teleutosori similar to the uredosori but dark chestnut-brown. 
Spores elliptical or subclavate, 30-40 X 20-26 mmm.; apex rounded, 
not thickened, base rounded, less commonly attenuate, both cells about 
the same size ; slightly constricted at the septum; epispore minutely 
verruculose, chestnut-brown, 1*5 2 mmm. thick, cell-contents granular; 
pedicel persistent, hyaline, fragile, up to 30 X 6 mmm.; germ-pore of 
the upper cell apical, conspicuous, basal pore § below the septum, obscure. 

Host: Anistome jihfolia (Hook, f.) Cockayne and Laing. On leaves 
and stems. Herb. No. 742. II, III. Table Bay, Wakatipu (Otago), 
830m., W. D. Reid! 23 May, 1922. (Type.) 

This species is separated from the preceding on account of the 
minutely - verruculose epispore of the tcleutospores, sparsely - warted 
cinnamon-coloured epispore of the uredospores, and different sorus 
characters. Although both occur on the same host, they show little 
other than a general resemblance to each other. 

5. Puccinia Anisotominis n. sp. (Fig. 81.) 

0, I. Unknown. 

II. Uredosori hypophyllous, crowded on discoloured spots, elliptical, 
1-2 mm. long, bullate, pallid ferruginous, long covered. Spores subglobose, 
elliptical or obovate, 24 40 X 18-22 mmm.; epispore hyaline, sparsely 
and somewhat coarsely eehinulate, 1*5-2 mmm. thick, cell-contents granular, 
tinted brown ; germ-pores 4, equatorial, obscure. 

ITT. Teleutosori amphigenous, chiefly hypophyllous, crowded in scattered 
groups, elliptical when 1-1*5 nun. long, or confluent and attaining a length 
of 3 mm., bullate, pulverulent, dark chestnut-brown, long covered, 
becoming exposed by the longitudinal Assuring of the epidermis. 
Spores elongate-clavate, 40-60 x 17-22 mmm.; apex bluntly acuminate, 
seldom rounded, thickened up to 6 mmm., base attenuate, basal cell 
slightly longer and narrower than the upper; constricted at the 
septum; epispore smooth, golden-brown, 2-2*5 mmm. thick in upper 
cell, 1*5-2 mmm. thick in lower, cell-contents granular; pedicel persistent, 
hyaline, fragile, up to 40 x 7 mmm.; germ-pore of the upper cell apical, 
conspicuous, basal pore immediately beneath the septum, obscure. 

Host: Anisotome Haastii (F. v. M.) Cockayne and Laing. On leaves. 
Herb. No. 743. II, III. Lake Harris track, Otago, 1,000 m., W. D. Reid l 
6 May, 1921. (Type.) 
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Flu. 77.— Pucctnxa Ely tin West on Deyeuxta Vontteri Kuntk. Teleutospores, raeso- 
spores, and uredospores. 

Fio. 78.— Puccitna Foyana U. H. Chinn, on Ranunculus Enyau T. Kirk. Teleutospores 
and mesospore. 

Fla. 79.— Puectnta namua G. H. Cunn. on Ani&otome fihfolta (Hook, f ) (Cockayne and 
Laing. Teleutospores, uredospores, and aecidiospores. 

Fla. 80.— Puccmta whakaltpu G. H. Ounn on Anmotomc fihfolta (Hook f.) Cockayne 
and Laing. Teleutospores and u red os pore 

Fig. 81.— Puectnta Anisotomxnis G. H. Cunn. on Antsotome Jlaaslxi (F v. M ) Cockayne 
and Laing. Telentospores and uredospore. 

Fig. 82. - Puccnua Euphrasxana' G. H. Cunn. on Euphrasia cuneata Foret. Teleuto 
spores, uredospores, and aecidiospores. 

Fla. 83.— Puectnta punctata Link, on Omtunt umbrosvm Sol. Teleutospores and 
uredospores. 

Flo. 84.— Puectnta Wahlsnbergtae G. H. Cunn. on WaMenbergta albomargtucUa Hook 
Teleutospores. 

Fig. &5.—Puccinta Nonchi Rob. on Sonchus oUracsus L. Teleutospores and uredospores 

All figures x 400. 
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Thi* host is endemic, and is confined to the fkfuth Island, where it 
is not uncommon in the mountain districts. (Cheeseman, 1906, p. 217.) 

This rust is separated from the two preceding species on account 
of the diffciontly-shapcd longer teleutospores (which have a smooth 
epispore), and much larger coarsely-echinulate uredospores. The five 
species which have been recorded on the genera Angelica and Anisotome 
shovi a general family resemblance to one another, and may readily be 
separated by reference to the following table. The presence or absence 
of an aecidium is not given below as a specific character, as the cycle 
of those species in which it appears to be absent is at present too 
imperfectly known. 


Key to Species op Pwvinia on Angelica and Anisotome. 


Teleutoftpores smooth. 

Teleutospores elongate-clavate, 40-60 > 17-?mmm. 
Teleutospores elliptical or suhrlavate. 35-45 * 21-20 mmm. 
Tftleutospores variously warted. 

Teleutospores nunuteh uartoit. 

Uredospores cinnamon , germ-spore*. equatorial 
Uredospores yellow ; germ-pores scattered 
Teleutospores coarsely warted 


Avisotoinmis. 

cuniculi. 


whakntipu. 

kopoti. 

iiomua. 


fi. Puccinia Euphrasiana n. sp. (Fig. 82.) Scrophulariaccac. 

Uredn auxtralU Diet, et Neg., Enyler Jahrb vol. 27. p. 15, 1899. 

0. Sporinogones hypophyllous, immersed, sparse, scattered, associated 
with the aecidia. 

I. Aecidia hypophyllous, in scattered groups up to 5 mm. diam., 
irregular, seated on discoloured spots which are absent in certain speci¬ 
mens, pallid - orange. Peridia depressed - globose, or angular, flattened, 
0*2 mm. diam., immersed and covered by the epidermis, opening by an 
irregular apical pore, hyaline. Spores subglobose, polygonal or elliptical, 
22 30 X 18 22 mmin; epispore hyaline, densely and minutely verruculose. 
1*5 minm thick, cell-contents vacuolate, orange. 

II. Uredosori amphigenous, chiefly hypophyllous. scattered, orbicular 
or elliptical, 0*5-1 into, diam., bullate, pulverulent, cinnamon- brown, 
surrounded by the ruptured epidermis. Spores subglobose or elliptical, 
20-30 X 18-23 mmin.; epispore pallid cinnamon, moderately and finely 
eohinulate, 1-1*5 mnini. thick, cell-contents vacuolate, cinnamon; germ- 
pores 2, equatorial, conspicuous. 

III. Teleutosori amphigenous, in small scattered groups of 3 or 4 sori. 
seated on dead and discoloured spots, bullate, pulverulent, dark chestnut- 
brown, partially covered by the ruptured epidermis. SporcB elliptical, 
seldom subclavate, 28-38 X 15 20inmm.; apex rounded, not thickened; 
base slightly attenuate, or rounded, both cells about the same Bize; con¬ 
stricted at the septum: epispore smooth, chestnut-brown, l*5mmm. 
thick; pedicel persistent, hyaline, up to 50 x 8 mmm.; germ-pore of the 
upper cell apical, obscure, basal pore immediately beneath the septum, 
obscure. 

Host: Euphrasia mneata Forst. On leaves. Herb. Nos. 727, 744. 
I, II. York Bay, Wellington, E . U . Atkinson ! 10 Mar., 1922. II, III. 
York Bay, E. H . Atkinson! G . H.C. 12 July, 1922; 14 Oct., 1922. 

Distribution: Chile ‘ • 

The host is endemic, and is not uncommon in the North Island, but 
is sparingly distributed in the South. (Cheeseman, 1906, p. 553.) 
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7. Puccinia punctata Link. (Fiji. 83.) Rubiaceae. 

Link., Ges. Nat. F re unde Berlin Ma<j.> vol. 7, p. 30, 1815. 

Puccinia Galti Schw., ifrAr. Nat, Ges. Leipzig, vol. 1, p. 73, 1822. P. Galiorum 
Link., in Witld. Sp, PL , vol. <5, p. 7tt, 1825. Dicawma Gatiorum Arth., 
Pror. hid. Acad . Sci., 1898, p. 182, 1899. Puccinia chondrndtrma Linrlr., 
Medd . Siockh. Hogsk. But. Ins., vol. 4, p. ft, 1901. Dicamma punt tut urn 
(link.) Arth., Proc. hid. Acad. Sci., 1903, p. 150. 1904. 

0. Spermogones epiphyllous, sparse, in small groups, honey-coloured. 

I. Accidia hypophyllous, in small groups, or scattered, seated on pallid 
spots, orange-yellow. Peridia cupulato, 0*25 mm diani., margins short, 
erect, or somewhat recurved, finely laciniate, white. Spores globose or 
elliptical, 16-24 X 16 22 innun.; epispore hyaline, densely and minutely 
verruculose, 1 iiuiiin. thick, cell-contents orange-yellow. 

II. Uredosori amphigenous, chiefly hypophyllous, and caulicolous, on 
leaves scattered, orbicular, 0*5 1 mm. diam., on stems elliptical, up to 
2 mm. long cinnamon - brown, pulverulent, surrounded by the ruptured 
epidermis. Spores elliptical, obovate or subglobose, 22 28 x 18-22 mmm.; 
epispore pallid cinnamon - brown, sparsely and moderately echinulate, 
1-5 mmm. thick, cell-contents vacuolate, cinnamon; germ-pores 2, super- 
equatorial, conspicuous. 

III. Teleutosori hypophyllous and caulicolous, minute, orbicular, 
0-25-1 mm. diam., chocolate-brown, pulvinate, semi-compact, surrounded 
by the ruptured epidermis. Spores clavate, less commonly elliptical, 
35 50 y 15-22 mmm. ; apex rounded, seldom acuminate, thickened 
up to 14 mmm.; base attenuate, lower cell narrower and lighter in 
colour than the upper; slightly constricted at the septum; epispore 
smooth, golden-brown, 2 mmm. thick in upper cell, 1*5 mmm. in lower; 
pedicel persistent, hyaline, tinted at the apex, up to 40 x 10 mmm.; 
germ-pore of the upper cell apical, conspicuous, basal pore immediately 
beneath the septum, obscure. 

X. Mesospores common, obovate or elliptical, 25-35 mmm. long. 

Hosts: 

Gahnm umbrosum Sol. On leaves and stems. Herb. No. 746. 
II, III. Dunstan Mountains (Otago), 600 m., A. H. Cockayne I 
6 Feb., 1921. II, III. Sandhills, Levin (Wellington), 16 m., 
E. H. Atkinson! G.H.C. 12 Oct., 1922. 

Asperula perpusilla Hook. f. Herb. No. 746. I. Glenorchy (Otago), 
400m., W. D. Reid! 15 Dec., 1921. Otira Railway-station 
(Canterbury), W. Martin ! 10 Feb., 1922. Ben Lomond spur 
(Otago), W. D. Reid ! 31 Mar., 1921. 

Distribution : Europe ; Siberia; North America ; Chile. 

Both hosts are endemic and common throughout Chenseman (1906, 
p. 267) states that Asperula perpusilla would almost be better placed in 
Galium , as the corolla-tube (the only character upon which the genus is 
separated from Galium) is much shorter than is usual in this genus. 

Several species are recorded as occurring on Galium in Europe. Of 
these, P. difformis K. et S. differs in the uredosori being absent; 
P . Valantiae Pers. in both aecidia and uredosori being absent; and 
P, Celakovskyana Bubak in the absence of aecidia. P. Asperulae-odoratae 
Wurth is separated, as it occurs on Asperula and is unable to infect 
Galium : morphologically it is practically identical with P. punctata , so 
■that I can see no valid reason for maintaining it other than as a biological 
form of this latter Bpecies. 
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In Australia McAlpine (1906, pp. 91 and 165) records two rusts, 
Uromyces Asperulae McAlp. and Puccinia Oliganthae McAlp., as occurring 
on Asperula . The latter species closely resembles P . punctata, but differs 
in the more acuminate and narrower tcleutospore. 

In our form the aecidia differ slightly from the European in being 
amphigenous and caulicolous, but, as the peridial and spore characters are 
identical, I have thought it better to maintain all spore forms under the 
one name. 


8. Puccinia Wahlenbergi&e n. sp. (Fig. 84.) Campanulaceae. 

0. Unknown. 

III. Teleutosori hypophyllous, caulicolous, and on inflorescences, on 
leaves orbicular, 1 mm. diam., scattered, on stems linear, 1*5 mm. long 
compact, pulvinate, pallid brown, naked or surrounded by the ruptured 
epidermis. Spores fusiform or subclavate, 35-50 x 12 19 minm.; apex 
strongly acuminate, thickened up to 18mmm., base attenuate; slightly 
or not constricted at the septum ; epispore smooth, hyaline, or tinted 
brown, 1*5- 2 mmm. thick, cell-contents vacuolate, tinted brown; pedicel 
persistent, continuous with the spore, hyaline, stout, uj) to 30 X 10 mmm.; 
germ-pore of the upper cell apical, conspicuous, basal pore immediately 
beneath the septum, obscure. 

Host; Wahlenbergia albomargimta Hook. On leaves, stems, and inflor¬ 
escences. Herb. No. 592. III. Tokaanu-Waiouru Road. Taupo, 830 m., 
E. H. Atkinson ! 12 Mar., 1922. (Type.) 

The host is endemic, and is abundant in hilly and mountainous country 
throughout. (Cheeseman, 1906, p. 403.) 

This rust is characterized by the strongly acuminate apex and persistent 
stout pedicels of the teleutospores. 


9. Puccinia Celmisiae n. sp. (Figs. 86, 121.) Compositae. 

Vredo Celmisiae Cke., Oreo., voL 14, p, 89, 1886. IJredo Compositarum var. 

Celmisiae Cke., Or tv., vol. 19, p. 3, 1890. 

0, I. Unknown. 

II. Uredosori amphigenous, seated on discoloured spots, orbicular, 
1 mm. diam., scattered, or circinnate, when circles up to 5 mm. diam., 
bullate, pulverulent, reddish-orange, becoming pallid yellow with age, on 
the lower surface deeply buried in the dense tomentum of the leaf, on the 
upper surface long covered by the cuticle. Spores globose or obovate, 
25-40 x 23-30 mmm.; epispore hyaline, somewhat closely and finely 
echinulate, 1*5-2 mmm. thick, cell-contents granular, yellow; germ-pores 
scattered, 6-8, obscure. 

. III. Teleutosori similar to and arising from the same sori, chestnut- 
brown. Spores broadly elliptical, 50- 62 x 30-36 mmm'.; apex rounded, 
seldom aouminate, not or slightly thickened, base rounded or attenuate, 
both cells the same size and colour; not or slightly constricted at the 
septum; epispore smooth, chestnut-brown, 2-3 mmm. thick, cell-contents 
granular; pedicel deciduous, hyaline, fragile, ,30 x 10 mmm.; germ-pore 
of the upper cell apical, obscure, basal pore immediately beneath or J way 
below the septum, obscure. 
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Hosts— 

Cehnisia coriacea (Forst. f.) Hook. f. On leaves. Herb. Nos. 748, 
749. II, III. Mount Isobel, Hamner (Canterbury), 1,170 m., 
W. D. Reid ! 4 Nov., 1921. (Type.) II. Arthur’s PasB (Canter¬ 
bury), T. Kirk! (Type uredo material from Kcw.) II. Fairfield 
(Dunedin), A. W . Bathgate! 20 June, 1921. II. Jack’s Pass, 
Hanmcr (Canterbury), 900m., If. D. Reid! 12 Nov., 1921. 
Arthur’s Pass (Canterbury), J. 0 . Myers . 1 Jan., 1923. 

Cehnisia Hookeri Cocka} r ne. Herb. No. 747. II. Macraes (Otago), 
600 ra., W. D. Reid! 29 Nov., 1921. 

Cehnisia longifolia Cass. Herb. No. 764. IT. Kouteburn Valley 
(Otago), 800m., W. D. Reid! 7 May, 1921. Lake Harris track 
(Otago), 1,100 m., W. D . Reid! 6 May, 1921. Macraes (Otago), 
600m., W. D. Reid! 29 Nov., 1921. Taupo Tokaanu Hoad, 
Taupo, 450 m., E. H. Atkinsoti ! 6 Mar., 1922 

Cehnisia longifolia Cass. var. alpina T. Kirk. II. Walter Peak 
(Otago), 400 m., W. D. Reid! 27 April, 1921. 



Flo. 86.- -Pvcnnia Ctlmisiac. (». H. Cunn. on Celmisia coriacea (Font, f.) Hook. f. 
Teleutosporeu and umlospores. x 600. 

Fio. 87.— Puccinia Jodiens U. H. Cunn. on Cehnisia rigida Cockayne. TeloutoBpore 
and uredospures. x 600. 

All hosts with the exception of Cehnisia longifolia Cass, are endemic; 
the latter species occurs also in Australia and Tasmania (Cheeseman, 
1906, pp. 310-314.) 

One other rust found on Cehnisia in New Zealand, P. fodiens G. H. 
Cunn. (fig. 97), closely resembles the species described above, but differs in 
several particulars. The main differences are tabulated below, and in the 
text the two illustrations are placed together so that the differences may 
be observed the more readily. 

P. fodiens 

Uredospores— 

Epispore sparsely and coarsely echinulate, 3 mmzn. thick. 

Teleutoepores— 

40-66 x 28-36 mmm.; apex acuminate, thickened up to 10 mmm., 
epispore finely punctate. 
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P. Cdmisiae ;— 

UrodoAporefl— 

Epispore fairly olosely and finely eehinulate, epispore 1*5-2 mmm. thick 
Teleutoapores - 

50-52 x 30-30 mmm.; apex rounded, not or slightly thickened, epispore 
smooth. 


10. Puccinia Sonchi Roberge. (Fig. 85.) 

Rob., in Resin., Ann. Sci. Nat., ser. iii, vol. ii, p. 74, 1849. 

Oymnoconia Cirsii-lanceolati Bubak, Konigl. Boehm, Cesfar. Wise. Mat hem - 
naturwis* Clause, p. 10, 1890. 

0. Spermogones amphigenous, scattered, sparse, associated with the 
uredosori. 

II. LJrodosori amphigenous and caulicolous, scattered, or more com¬ 
monly in small orbicular or elliptical groups of 3-5 sori, 1 3 mm. long, 
seated on discoloured spots, orbicular, 0*25-1 mm. diam., on stems elliptical, 
confluent, and up to 5 mm. long, bullate, immersed, partly covered by the 
epidermis, yellow, opening by an irregular apical pore, eneirckql by a single 
layer of thick-walled chestnut-brown paraphyses. Spores elliptical or * 
obovate, 30-42 X 20-24 mmm. ; epispore hyaline, densely and finely verru- 
cose, 3-4 minim thick, cell-contents yellowish, oily : germ-pores indistinct. 

III. Teleutosori hypophvllous, scattered or confluent, seated on dis¬ 
coloured spots, bullate, dark chestnut-brown, orbicular or irregular, up to 
2 mm. diain., compact, long covered by the epidermis; encircled by a 
single layer of chestnut-brown clavate paraphyses. Spores elliptical or 
subclavate, 50- 60 X 24-31 mmm.; apex rounded or bluntly acuminate, 
thickened up to 6 mmm., base attenuate, frequently rounded, lower cell 
slightly narrower; not or slightly constricted at the septum ; epispore 
smooth, pallid chestnut-brown, 1*5 2 mmm. thick, cell-contents granular; 
pedicel persistent, tinted brown, up to 38 X 8 mmm.; germ-pore of the 
upper cell apical or slightly oblique, conspicuous, basal pore immediately 
beneath the septum, conspicuous. 

X. Mesospores not uncommon, subclavate or obovate, up to 53 mmm. 
long. 

HoBt: Sonchus oleracevs L. On leaves and stems. Herb. No 281. 

11, III. Palmerston North (Wellington), 300 m., G. //. C. 14 June, 1919. 

Distribution : Western Europe ; Algeria ; Canaries ; Japan ; Ceylon. 

The host is introduced. 

Grove (1913, p. 156) states that the paraphyses of the uredosori are in 
reality the upper part of an imperfect peridium; at the top these cells 
become elongated and parallel, they are at first hyaline, but finally 
become dark brown and irregular in shape. This peculiar feature, and 
the immersed character, has led systematists to confuse it with an aecidium, 
but, as the uiedospores are borne singly on pedicels, no such confusion 
should arise. In the specimens at hand a few teleutospores are present in 
the uredosori. 

LATIN DIAGNOSES. 

1. Puccinia Foy&na sp. nov. (Fig. 78.) Ranunoulaceae. 

0. Incognitis. 

I. Aecidiis amphigeniis, praeeipue hypophyllis, in catervis irregulari- 
bus congestis, ad 10 mm. latis, luteis. Peridiis cupulatis, 0*5 mm. latis 9 
roarginibus erectis, aliquantum incurvis, albis, laciniatia. Aecidiosporis 
polygoniis vel ellipticis, 22-30 x 15-20 mmm.; episporio hyalino, dense 
nunuteque verrucoso, 1 mmm. crasso, contentu vacuolato, luteo. 
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111. So rig teleutosporiferis amphigoniis, petiolicoliiw, et eaulicolis, in 
catervis congestis, ad 5 mm. latis, bullatis, pulverulentibus, rotundis, ad 
0*25-0*5 mm. latis, cliu tectis ad extremum expositis rupta epidermide. 
Teleutosporis ellipticis, rare obovatis, 42-6.0 X 22-26 mnim.; apice acurni- 
nato, raro rotundato, papillato, lemter (6 mmm.) vel non inerassato, basi 
rotundato, non saepe attenuate, leniter ad geptum eon«trieto, epigporio 
leve, oastaneo, 2*5 3minm. eraaso, contentu granuloso ; pedicello deciduo, 
hyalino, ad 30 x 8 mmm.; foramine germinis eellulae supenoris apicale, 
eonspieuo, foramine basali etatim infra septum, eonspieuo, aaepe papillato. 

X. Mesosporis vulgaribus, ellipticis, 20-35 X 17-24 mmm. 

Habitat: In foliis vivis, jietiolibusque et cauligque Ranumuh Enysu 
T. Kirk, Cass, Canterbury, New Zealand. N. R. Foy . 

2. Puccinia namua sp. nov. (Fig. 79.) Vmbelhferae. 

0. lneognitis. 

I. Aendiis amphigeniis et eaulicolis, in catervig congestis, ad 25 mm. 
longis, in maculig decoloratis inflate, luteia. Peridiis cupulatis, 0*25 mm. 
latis, 1 mm. exstitis, marginibus crectis, non revolutis, laciniatis, albis. 
AecidiosjMmg polygoniig vel subgloboRis, 18-24 mmm. latia; episporio 
pallido-flavo, denge minuteque verrucoso, 11 *5 mmm. eraaso, contentu 
vacuolato, luteo. 

II. Uredoaoris amphigeniis, praceipuc hypo phyllis, et eaulicolis, in foliis 
raris, rotundis, ad 1*5 mm. latis, in maculis pallido-flavig, in cauhbugque 
ellipticis, ad 3 mm. longis, raro confluentibus, luteis, bullatis, pulverulentibus, 
rupta epidermide cinctis et partim tectis. l T redos]K>ris ellipticis, obovatis, 
raro globosis, 18- 30 x 16-22 mmm.; episporio pallido-flavo, raro et leniter 
echinnlato, 1-1*5 mmm. crasso, contentu granuloso, luteo. 

III. Sons teleutosporiferis uredosoris immixis et sinnlibus, castancis. 
Teleutosporis subclavatis vel ellipticis, 30- 40 x 1& 26 mmm. ; apice rotun- 
dato, non inerassato, basi attenuato; ad septum leniter conatricto: episporio 
rustier verrucoso, castaneo, 2 2*5 mmm. crasso, contentu granuloso ; ped)- 
eello persistent*?, hyalino, delicato, ad 25 x 7 mmm ; foramine gemnnis 
eellulae sujierioris apicale, eonspieuo, foramine basali f infra septum, 
eonspieuo. 

Hab.: In foliis vivis et cauligque Anisotonnnis jilifohac (Hook, f.) 
Cockayne et Laing. Mount Isobel, Hanmer, Canterbury, New Zealand. 
W. D. Reid . 

3. Puccinia whakatipu gp. nov. (Fig. 80.) 

0, 1. lneognitis. 

II. Uredosoris amphigeniis, praecipue hypophyllis et eaulicolis, ellip¬ 
ticis, ad 0*25-1 mm. longis, raris vel catervis, bullatis, pulverulentibus, 
cinnauxomeis, diu tectis ad extremum expositis rupta epidermide. Uredo- 
sporis ellipticis, obovatis vel subglobosis, 22-35 X IB 25 mmm.; episporio 
pallido-cinn&momco, raro rustice echinulato, 2 mmm. crasso, contentu 
granuloso, cinnamomeo; foraminibus germinis 4, circulis, obscuris. 

III. Sons teleutosporiferis uredosoris similibus, castaneo-fuscis. Teleuto- 
sporis ellipticis vel subclavatis, 30-40 X 20 26 mmm.; apice rotundato, non 
incrassato, basi rotundato raro attenuato ; ad septum leniter constrictis; 
episporio subtiliter verruculoso, castaneo, 1*5-2 mmm. crasso, contentu 
granuloso; pedicello persistente, hyalino, delicato, ad 30 x 6 mmm.; 
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foramine germinis cellulae superioris apicale, conspicuo, foramine basali 
| infra septum, obscuro. 

Hab.: In foliis vivis A nisotomims filifotiae (Hook, f.) Cockayne et Laing. 
Table Bay, Wakatipu, Otago, New Zealand. W. D . Reid. 


4. Puccinia Anisotominis sp. nov. (Fig. 81.) 

0, I. Incognitis. 

II. Uredosoris hypophyllis, in maculis catervis, ellipticis, ad 1-2 mm. 
latis, bullatis, pallido-ferruginiis, tectia. Uredosporis subglobosis, ellipticis 
vel obovatis, 24-40 X 18-22 mmm.; epis]>orio hyalino, raro rusticeque 
echinulato, 1-5-2 mmm. crasso, contentu granuloso, fusoua, foraminibus 
germinis 4, circulis, obscuris. 

III. Soris teleutosporiferis ampbigenis, praecipuo hypophyllis, eonfertis, 
ellipticis ad 1 1*5 mm. longis, vel confluentibus, ad 8 mm. longis; bullatis, 
pulverulentibus, fusco-castaneis, diu tectis ad externum expositiB rupta 
epidermide. TeleutoBporis elongato-clavatis, 40-60 X 17 22 mmm.; apice 
rustice acuminate, raro rotundatis ad 6 mmm. crasso, basi attenuate ; 
ad septum constrictis; episporio leve, aureo-fusco, 2- 2-5 mmm. crasso in 
cellulo superiore, 1-1-5 mmm. in cellulo inferiore, contentu granuloso; 
pedicello persistente, hyalino, delicato, ad 40 X 7 mmm.; foramine ger¬ 
minis cellulae superioris apicale, conspicuo, foramine basali ctatim infra 
septum, obscuro. 

Hab.: In foliis vivis Anisotominis Haastii (F. v. M.) Cockayne et Laing. 
Lake Harris track, Otago, New Zealand. W. D . Reid. 


5. Puccinia Euphrasiana sp. nov. (Fig. 82.) Scrophulariaceae. 

Uredo australis Diet, et Neg., Enqler Jahrb .. vol. 27, p. 15, 1899. 

0. Spermagoniis hypophyllis, immersis, sparsis, raris, aliquantum aecidiis 
immixis. 

I. Aecidiis hypophyllis, in raris catervis ad 5 mm. latis, in maculis 
decolatis, luteo. Peridiis plano-globosis, vel irregularibus, ad 0-2 mm. latis, 
diu epidermide teetiB, hyalinis. Aeoidiosporis subglobosis, polygoniis vel 
ellipticis, 22-30 X 18-22 mmm.; episporio hyalino, dense minuteque 
verruculoso, 1-5 mmm, crasso, contentu vacuolato, luteo. 

II. Uredosoris amphigeniis, praecipue hypophyllis, raris, rotundatis vel 
ellipticis, ad 0-5-1 mm. latis, bullatis, pulverulentibus, cinnamomeis, epi¬ 
dermide rupta cinctis. Uredosporis subglobosis vel ellipticis, 20-30 x 
18-23 mmm.; episporio pallido-cinnamomeo, leniter et aliquantum minute 
echinulato, 1—1-5 mmm. crasso, contentu vacuolato, oinnamomeo ; fora¬ 
minibus germinis 2, circulis, conspicuis. 

III. Soris tdftutosporiferis amphigeniis, in raris catervis 3-4 soriis, in 
maculis deooloratis, bullatis, pulverulentibus, tusco-castaneis, rupta epi¬ 
dermide cinctis et partim tectis. Telcutosporis ellipticis vel subclavatis, 
23-38 X 15-20 mmm.; apice rotundate, non incrassato, basi leniter 
attenuate vel rotundato ; ad septum constrictis ; episporio leve, oastaneo, 
1-5 mmm. crasso; pedicello persistente, hyalino, ad 50 x 8 mmm; foramine 
germinis oellulae superioris apicale, obscuro, foramine basali etatim infra 
upturn, obscuro. 

Hab.: In foliis vivis Euphrasiae cuneatae Forst. York Bay, Wellington, 
New Zealand. E . H. Athinson t 0 . H. 0. 
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6. Puccinia Wahlenbergiae sp. nov. (Fig. 84.) Campanulaceae. 

0. Incognitis. 

III. Sons teleutoaporiferis hypophyllis, caulicolis et floricolis, in foliig 
rotundia, rariB, ad 1 nun. latis, in caulibusquo elliptic^, ad 1*5 nun. longis, 
compactis, pulvinatis, pallido-fuscis, nudis \el epidermide rupta cinctis. 
Teleutoaporig fusiformis vel subclavatis, 35-50 X 12* 19 mnun.; apice 
fortis aeuminato, ad crasso 18 nimm., basi attenuate ; ad septum leniter 
necne constrictis; epiaporio love, Hyalino, vel pallido-fusco, 1*5-2 mmm. 
crasso, contentu vacuolato, pallido-fusco; pedicello persistente, hyalino, 
crasso, ad 30 X 10 mmm.; foramine gerniinis cellulae guperioris apieale, 
conspicuo, foramine basali etatim infra septum, obaeuro. 

Hab.: In foliis vivis et caulibusquc Wahlenbergia albomarginata Hook. 
Tokaanu -Waiouru Road, Taupo, New Zealand. E . H. Atkinson. 

7. Puccinia Celmisiae sp. nov. (Fig. 86.) Compositae. 

0, I. lncognitia. 

II. Uredosoris amphigeniis, in raaculis discoloratis, rotundatig, raria, 
ad 1 mm. latis vel cireinnatis ad 5 mm. latis, bullatis, pulverulentibus, luteis, 
in denso tomento folii profunde immergis. Uredosporis globosis vel 
obovatis, 25-40 X 23-30 mmm. ; ej)iMi)orio hyalino, minute tenuiter echinu- 
iato, 2 mmm. crasso, contentu granuloso, luteo ; foraminibus germinis 
raris, 6-8, obRcuro. 

III. Soris teleutosporiferis uredosuris si mi li bus, castaneis. Teleutosporis 
late ellipticis, 50-62 X 30-36 mmm.; apice rotuudato, non incrassato, 
basi rotundato vel attenuates, ad septum necne leniter constricto ; episporio 
leve, pallido-castaneo, 2-3 mmm. crasso, contentu granuloso; pedicello 
deeiduo, hyalino, delicato, ad 30 X 10 mmm.; foramine germinis cellulae 
superioris apieale* obscuro, foramine basali etatim infra vel J infra septum, 
obaeuro. 

Hab.: In foliis vivis Celmisiae coriareac (Forst. f.) Hook. f. et Celmisiae 
Hookeri Cockayne. Mount Isobel, Hanmer, Canterbury, New Zealand. 
W. D. Reid. 

THE UREDINALES, OR RUST-FUNGI, OF NEW ZEALAND: 

PART 2. 

1. Family Mklampsoraceae. 

2. Family Coleosporiackae. 

3. Family Pucciniaceae (continuatio), Tribe Phragmideae. 

4. Family Uredinales Imperfecti. 

5. Appendix : Fungi parasitic uj>on the Uredinales. 

The preaent paper is a continuation of Part 1, published in the 
Transactions of the New Zealand Institute , vol. 54, pp. 619-704, and deals 
with the remaining species of the New Zealand Uredinales at present in the 
herbarium (Cryptogams) of the Biological Laboratory. In this paper thirty- 
five species are dealt with, these belonging to three families and seven genera ; 
but the greater number are but form-species included under the form-genera 
Aeddium and Uredo. This by no means completes the record of the 
New Zealand Uredinales, as fresh collections, often containing undescribed 
species, are constantly being sent in to the Laboratory. Doubtless within 
a few years the number of species will be doubled. The life-history of 
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members of each family differs somewhat from that of Puccinia as given 
in Part 1, p. 620; the differences are discussed under the descriptions of 
the families concerned. 

Again 1 wish to record thanks to the following: W. D. Reid, E. H. 
Atkinson, and E. Bruce Levy, of the Biological Laboratory, for contributions 
of specimens ; Dr. W. B. Grove (University of Birmingham), Dr. J. R. Weir 
(Bureau of Mycological Exchange, Washington), and Mrs. F. W. Patterson 
(late of the Bureau of Mycological Exchange, Washington), for contributions 
of specimens for comparative purposes ; Dr. E. J. Butler (Director, Bureau 
of Mycology, Kew) and Mr. E. W. Mason (of the Imperial Bureau), for 
assistance regarding literature and references; Mr. 0. C. Brittlebank 
(Department of Agriculture, Melbourne), for material for comparative 
purposes, loan of many type specimens, and for literature references ; and 
Mr. J. G. Myers, for the revision of all Latin diagnoses. 

The following publications have proved very useful, particularly in 
giving the geographical range of species, genera, and families; 1 have 
drawn freely from the synonymy cited in these works, this having been 
made necessary owing to the scarcity in New Zealand of most of the 
earlier literature: The British Rust Fungi (W. B. Grove); North American 
Flora , vol. 7 (J. C. Arthur): The Rusts of Australia (D. McAlpine); Sylloge 
Fungorum (P. A. Haccardo); Thesauius (Lindau and Sydow); Manual 
of the New Zealand Flora (T. F. Uheeseman). 

All drawings were made with the aid of a camera lucida, from spores 
mounted in 50 per cent, lactic acid-water solution. Drawings are. all to 
the same scale, unless otherwise specified, and have all been reduced the 
same amount. Surface-sculpturings have been studied from material 
mounted dry, as in many instances the markings are not visible when 
sj>ores are mounted in the usual solutions. It is frequently difficult to 
determine the number and position of the germ-pores, owing to the contents 
rendering the cell opaque. Generally, boiling for a second or so in lactic 
acid is all that is necessary to render the pores visible ; frequently, 
however, it is necessary to treat the spores specially with certain stains 
(e.g., Bismarck brown, eosin, or many other of the anilins will suffice), 
but in certain refractory eases no treatment will render the pores visible, 
when they are, in this paper, given as being “ indistinct.*’ 

III. PUCCINIACEAE ( continvatio ). 

Teleutosori compacted or pulverulent, naked or covered by the epidermis. 
Teleutospores one- to many-celled, free, borne on distinct pedicels ; epispore 
coloured or hyaline, smooth, or variously sculptured, with one or more 
germ-pores in each cell. Basidia external. 

Tribe Phragmideak. 

Teleutospores in pulvinate, dark-coloured son .. .. 5. Phragmidium. 

Teleutospores in yellow fibrils .. .. .. .. 6. Hamaspora. 

5. Phragmidium Link. 

Link., 0c8. Nat . Freunde Berlin Mag., vol. 7, p. 30, 1815. 

Hypodemium Link., Is., p. 26. Aregma Fr. Obs. Myc vol. 1, p. 228, 1815. 
Rpitsa Fr., Fyst. Myc. % vol. 3, p. 510, 1832. Lecythea Lev., Ann. 8ei. Nat., 
ser. iii, vol. 8, p. 373, 1847. Earlea Arth., Res. Sci. Congr. Bet. Vienne , 
p. 341, 1906. 
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Autoecious. Cycle of development include*! 0,1, II, III. 

0. Spermogoncs conical or flattened, subcuticular, without ostiolar 
filaments. 

I. Caeomata indefinite, erumpent, without peridia but usually encircled 
by paraphyses. Caematospores catenulate usually subglobose, epispore 
hyaline or tinted yellow, verrucose; germ-pores scattered, numerous, 
obscure. 

II. Uredosori without peridia, usually encircled by paraphyses, erumpent, 
pulverulent. Uredospores globose or elliptical, borne singly on pedicels; 
epispore verrucose or echinulate, coloured or hyaline ; germ-|>ores scattered, 
numerous, obscure. 

III. Telcutosori erumpent, definite, with or without paraphyses, soon 
naked, almost black. Tcleutosporos divided by transverse septa into 2 
or several cells ; wall laminate, the middle layer dark-coloured and rigid, 
usually coarsely warted, sometimes smooth ; germ-pores 2 to several in 
each cell, laterally placed, conspicuous ; pedicels prominent, j>ersistent, 
hyaline, often roughened and much swollen below. Basidiosporcs sub- 
globose, smooth. 

This genuB is confined to the host family Rosaceae. 

Distribution: Euroj>e; Asia; North and South America; Ceylon: 
Australia. 

Of the five New Zealand sanies, three are endemic, one is indigenous, 
and one introduced. 

On germination a basidium is produced from each cell of the teleutospore ; 
this becomes four-celled, and from each cell arises a stengma, bearing on 
its apex the subglobose basidioHpore. 

Phrof/midiuwi is a well-defined genus, and is characterized by the large, 
many-celled, dark-coloured teleutospores ; the wall of the spore is thick, 
usually opaque, and distinctly laminated. This feature may readily be 
seen if the Bpores are boiled for a second or two in lactic-acid solution, 
for the episi>ore becomes much swollen and may be seen as a hyaline 
envelope surrounding the spore, often swelling to a thickness of lOmmm. 
or more. 

The apex is usually crowned with a conspicuous hyaline or coloured, 
papilla, but in certain species this may be wanting. The pedicels often 
attain a length several times that of the s|»ore ; they are hyaline, persistent, 
stout, and frequently the lower part is swollen, the central area of this 
swollen portion being often stuffed with an oily coloured matrix, a feature 
seen as a rule only in fresh material. 

The caeomata greatly resemble the uredosori, and are sometimes diffi¬ 
cult to separate on account of this similarity, but the catenulate spores 
characterize them. 


Key to ths Species op Phkagmidicm. 


Host belonging to the family Rosaceae. 

Host belonging to the tribe Roeeae 
Host belonging to the tribe Potentilleae. 
Teleutospore* 1-6-celled, oommonly 4-5 
Teleutospore* 4-7-celled, commonly G. 
Teleutospore* long-cylindrical 
Teleutospore* oblong-terete 
Teleutospore* 5-8-oelled, commonly 7-8 .. 


1. Phr. mucronatum . 

4. Phr. PoftntiUae. 

2. Phr . Aeaenae. 

5. Phr . aubsimilt. 

3. Phr. novae-zdandiae. 
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1. Phragmidium mucronatum Schlechtendal. (Fig. 88.) Rosaceae. 

Schlecht. FI. Berol ., vol. 2, p. 156, 1824. 

Uredo Rosae-cetUnfohae Pers., Syn. Fung., p. 215, 1801. U. mxniaia Pers., Lc. t 
p. 216. r. elevata Schura., Knum. PL SaeU ., vol. 2, p. 229, 1803. U. Rome 
Schum., l.c., p. 230. Pucctma Rosas Sohum., l.c. t p. 235. Aecidium Rosas 
Roehling, Dents. FI., 2nd ed., vol. 3, p. 122, 1813. Aregtna mucronaia Fr., 
Obs. Alyc., vol. 1, p. 225, 1815. Uredo Kglanlniae H. Mart., FI. Mosq ., 2nd 
ed., p. 230, 1817. Comma mint alum Schlecht., FI. Berol. t vol. 2, p. 120, 
1824. C. Rosas Schlecht., lx. Phr. oblongum Bon., Cotnom., p. 60, 1860. 
Phr. Rosanna Fcl., Symb. Myc., p. 47, 1869. Phr. subcorttcinum Wmt., in 
Rabk. Krupt . FL, vol. 1, p. 228, 1881. Phr. dtsctflorum Jameu, Contr. U.S. 
Nat. Hero., vol. 3, p. 276, 1895. Aregma disci flora Arth., Proc. Ind. Acad. 
Sci., 1898, p. 179, 1899. Phragmidium Rosat-pimpindUJohat Diet., Hsdw 
vol. 44, p. 339, 1905. 

0. Spermogones caulicolous, sparse, flattened, immersed, lioney-coloured. 

I. Caeomata hypophyllous, caulicolous, petiolicolous and fructicolous, 
on leaves scattered or crowded, orbicular, pulvinatc, 0*25-1 mm. diarn., 
on stems confluent, up to 20 mm. long, forming large inflated distortions; 
reddish-orange, pulverulent; paraphyses present and as a rule encircling 
only the smaller son; incurved, clavate, hyaline. Spores elliptical, obovate, 
or subglobose, 22 30 X 15-23 lnnim.; epispore hyaline, finely and densely 
verruculose, 2-2*5 mmm. thick, cell-contents oily, reddish-orange. 

II. Uredosori hypophyllous, scattered, seated on pallid-yellow spots, 
orbicular, 0*25 4H) mm. diam., orange, pulverulent; encircled by a layer 
of incurved hyaline, clavate paraphyses. Spores elliptical, obovate, or 
subglobose, 22-28 x 15-20 mmm.; epispore hyaline, closely, finely and 
bluntly echinulate, 2 mmm. thick, cell-contents pallid-orange ; germ-]>ores 
scattered, numerous (6-8), obscure. 

III. Teleutosori hypophyllous, scattered, orbicular, 0*25-0*5 mm. diam., 
somewhat pulverulent, black, naked, with numerous spores in each sorus. 
Spores 5 -9-eellod, commonly 7 8, oblong-terete, 72-98 X 28-35 mmm.; 
apex obtusely rounded, not thickened, crowned with a prominent papilla, 
hyaline at the tip, coloured below, not continuous with the upper cell- 
wall, up to 12 mmm. long, base rounded or truncate, spore narrowed 
slightly above and below ; not constricted at the septa; wall dark chestnut- 
brown, opaque, 5-7 mmm. thick, unevenly covered with coarse hyaline 
warts which are more numerous apically; pedicel persistent, continuous 
with the spore, tinted above, hyaline below, hollow, up to 150 mmm. long, 
8-10 mmm. thick, slightly (15 mmm.) swollen at the base, lower third 
minutely and closely verruculose, central area filled with an oily 
orange-coloured matrix; germ-pores 3-5 in each cell, commonly 3, 
conspicuous. 

Hosts:— 

Rosa Eglentaria Mill. (-= R . rubiginosa L.). On leaves, stems, petioles, 
and fruits. Herb. No. 373. I. York Bay (Wellington), E . H. 
Atkinson/ 3 April, 1921. Blenheim, E. H . Atkinson/ 3 Nov., 
1922. Mapua (Nelson), 0 . H. C. 17 May, 1922. 

Rosa sp. cult. II, III. Nelson, W. C. Hyde/ 7 Jan., 1922. 

Distribution: Europe; western Asia; North and South America; 
Hawaii; Ceylon; Australia. 

Both hosts are introduced, the former being common throughout. The 
caeomata form conspicuous reddish-orange inflated areas on the stems of 
sweetbrier. The mycelium of this stage is perennial in the host-tissues, 
so that onoe the plant has become infected the rust appears on it season 
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Vahl. 

Fia. 00. Phragmtdtvtn subs mule G. H. Cunn. Telcutospores from Acaena Sangutiorbae 
Vahl. var. pilosu T. Kirk. 

Flo. 01.— Phragmidium Sanguieorbae Sohroet. Teleutoaporets from Potenum Sanguts 
orba . Material collected by Dr. Grove, Boxhill, London, 29th August* 1920. 

Flo. 92.— Phragmulimn novae-zelanduu G. H. Gunn. Teieutospores from Acaena novae - 
zeUtndiae T Kirk. 

Fig. 08.— Phragmidium Acaenae G. H. Cunn. Teleutoaporee from Acaena mcrophyUa 
H °° k - f - All X 300. 
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after season. Spores so produced cause local infection of the leaves, and 
these sori in turn give r j He to uredo- and teleuto-spores. 

This rust is prevalent throughout the Nelson and Marlborough districts, 
and in the spring becomes conspicuous on account of the brilliant colour 
of the eaeomatospores. 

Ramsbottom (1913) has shown that the name of this species should be 
as above. 


2. Phragmidium Acaenae n. sp.* (Text-fig. 93, and Plate 1, fig. 1.) 

0. Spermogones amphigenous, sparse, scattered, conical, pallid yellow. 

1. C’aeomata hypophyllous, scattered, orbicular when 0*5 1 mm. diam., 
or elliptical and up to 3 mm. long, pulvinate, pulverulent, orange; 
encircled by a dense layer of hyaline, incurved, clavate, persistent para** 
pliyses, overtopping the 8|>oros. Spores globose, obovate, or less com¬ 
monly elliptical, 18 28 x 16-20 mmin.; cpis]>ore hyaline, closely and finely 
verruculosc, 1—1-5 nitnin. thick, cell-contents orunge, vacuolate. 

III. Teleutosori hypophyllous and petiolieolous, sparse, scattered, orbicu¬ 
lar, 0*l-0*5 nun. diam., at first compact and pulvinate, becoming pulverulent, 
shining-black, naked, with few spores in each sorus. Spores 4-7-celled, 
commonly 6, long - cylindrical, 50-95 X 20 25 mmm.; apex bluntly 
acuminate or rounded, slightly or not thickened, often crowned with a 
prominent hyaline papilla, up to 10 mmm. long, not continuous with the 
upper cell-wall, base rounded, spore slightly or not narrowed above and 
below ; not or slightly constricted at the septa ; wall light chestnut-brown, 
3-4 mm.* thick, sparseh covered with a few coarse hyaline warts which 
are more numerous apically or may lie almost absent; pedicel persistent, 
continuous with the spore, tinted above, hyaline below, hollow, up to 
50 mmm. long, commonly much less, 5-9 mmm. thick, swollen at the base 
to 20 mmm., lower third closely verruculosc, germ-pores 2 -3 in each cell, 
conspicuous. 

Host: Acaena microphylla Hook. f. On leaves and petioles. Herb. 
No. 307. I, III. Botanical Gardens, Gore (Southland), E. B. Levy! 
1 Feb., 1921. (Type.) 

The host is endemic, and is not uncommon throughout the mountain 
districts. (Cheeseman, 1906, p. 132.) 

This species closely resembles Phr. subsimile , but differs in the long- 
cylindrical shajx? of the tcleutospores, their verrucose apex, much shorter 
pedicels, and in the cells not being discoid. 


3. Phragmidium novae-zelandi&e n. sp. (Text-fig. 92, and Plate 1, 

%• 2.) 

0. S(>ermogonc8 similar to Phr. Acaenae . 

I. Caeomata similar to Phr . Acaenae . 

III. Teleutosori hypophyllous, sparse, elliptical, up to 3 mm. long, 
pulvinate, pulverulent, the spores becoming agglutinated into compact 
masses, dull greyish-black, naked, with very many spores in each sorus. 
Spores 4-8-celled, commonly 6-7, oblong-cylindrical, 65-118 X18-24 mmm.; 
apex acuminate, seldom rounded, not or slightly thickened, drawn into a 
long papilla, continuous with the upper cell-wall, tinted, hyaline at the 

* Latin diagnoses of new species will be found on pages 51-55. 
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tip, up to 8 mmm. long, base rounded or slightly attenuate, spore slightly 
narrowed above and below ; not constricted at the septa ; wall sepia- 
coloured, 4 6 mmm. thick, coarsely and densely warted, warts hyaline and 
more numerous apically ; pedicel persistent, continuous with the spore, 
hyaline below, tinted above, up to 100 mmm. long, i 6 mmm thick, not 
or slightly inflated basally, lower half minutely and densely verruculose, 
germ-pores 2 4 in each cell, conspicuous. 

Host: Acaena novae-zelarubae T. Kirk. On leaves. Herb No. 766. 
I-1II. Seashore, Seatoun (Wellington), E. U. Athnson ! G. R. V. 27 Jan., 
1921. Queenstown (Otago), 400 m., W. D. Reid! 18 Dec., 1921. (Type.) 

The host is endemic and is not uncommon throughout. (Cheeseman, 
1906, p. 131.) 

This rust is characterized by the large size of the teleutospores, large 
number of cells, dark and thick wall, and acuminate apex. The pedicels 
are more slender than in our other s)»ecies, and are not swollen at the 
base. The large number of teleutospores in the sorus, and the manner 
in which they are compacted together, serve to separate this from any 
other species that may be present on the same plant. 


4. Phragmidium Potentillae P. Karsten. (Text-fig. 89, and Plate 1, 
fig. 3.) 

Karst., Bub. Finl. Nat. Folk , vol. 31, p. 49, 1879. 

Puccima Potentillae Peru., Sgu. Funq p. 22», 1801. Vredo Potentillae Sebum., 
Knum. PI. Saell ., vol. 2, p. 228, 1803. Phragmidium obtusatuni Schmidt 
and Kunze, bents. Schwamme , vol. 5. p. 5, 181(1. f'aennia Potentillae 
Nchleoht., FI. Berol ., vol. 2, p. 121, 1824. 

0. Spermogones amphigenous, in small scattered groups, pallid yellow. 

I. Cacomata amphigenous, solitary or crowded, often confluent, elliptical, 
less commonly orbicular, 0*5 1*5 mm. long, pulverulent, orange ; enciicled 
by a dense layer of cylindrical, hyaline, incurved paraphyses. Sjjores sub- 
globose or elliptical, 20—26 x 15-22 mmm. ; epispore hyaline, finely and 
closely verrucose, 1-5 2 mmm. thick, cell-contents orange. 

II. Uredosori hypophyllous, scattered, orbicular, 0-5-2 mm. diam., 
pulverulent, orange, encircled by a layer of cylindrical or clavate hyaline, 
incurved paraphyses. Sjjores subglobose or obovate, 18-26 X15-20 mmm.; 
epispore hyaline, finely and closely echinulatc, 1-5 mmm. thick, cell- 
contents orange ; germ-pores scattered, numerous, obscure. 

III. Teleutosori amphigenous, chiefly hypophyllous, scattered or con 
fluent, orbicular, 0-25-3 mm. diam., pulvinate, compact, shining-black, 
naked, with numerous 8|>ores in each sorus. Spores 1 5-celled, commonly 
4, cylindrical, 55-95 X 18-25 mmm.; apx acuminate or rounded, not 
thickened nor papillate, base rounded; constricted at the septa; wall 
golden-brown, smooth, 2-4mmm. thick; }>edicel persistent, continuous 
with the spore, very long, up to 200 mmm. by 4-7 mmm. thick, hyaline, 
hollow, not or slightly swollen at the base, lower third closely and finely 
verruculose ; germ-pores 2-3 in each cell, conspicuous. 

Hosts 

Acaena Sanguisorbae Vahl, On leaves. Herb. Nos. 75, 765, 770. 

I. Karori (Wellington), 100 m., 0. H. C. 5 Mar., 1920. III. 
Routeburn Valley (Otago), 500 m, W. D . Reid I 8 May, 1921. 

II, III. Table Bay, Wakatipu (Otago), 850m., W. D. Reid! 
23 May, 1922. 
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Acaena novae-zelandiae var. pallida T. Kirk. Herb. No. 296. 
II. Seashore, Seatoun (Wellington), E, H, Atkinson! ti . H. C, 
27 Jan., 1921. 

Acaena ovlna A. Dunn. Herb. No. 296. II. Seashore, Seatoun 
(Wellington), E. H, Atkinson ! G, H, C, 27 Jan., 1921. 

Distribution : Europe ; Asia Minor ; Siberia; Japan ; North America; 
Australia. 

Two of the hosts are indigenous, A. novae-zelandiae var. paUida being 
endemic; A, ovina has been introduced from Australia. (Cheeseman, 
1906, p. 131, 1073.) 

The New Zealand form does not agree in all particulars with the 
European, differing mainly in the acuminate apex of the teleutospore. 
The cylindrical shape of the teleutospore, smooth, light-coloured wall, 
constrictions at the septa, and very long slender pedicels, separate this 
from other species found in New Zealand on Acaena, Specimens vary 
somewhat in the degree of roundness or otherwise of the apex, as well as 
in the length of the pedicels, for in certain sori the spores may all be 
rounded at the apex, and in others they all may be acuminate ; the 
pedicels may average 100 inmm. in length, or may be twice this length. 
Generally, the larger the sorus the longer the pedicels. 

Teleutospores an' abundant in New Zealand, and in some collections 
literally cover the leaves of the host. As they may frequently be found 
on the same plant with Phr. subsimile , and occasionally even on the same 
leaf, the following method of separating the two on sorus characters may 
prove useful: - 

Teleutoson compact, shining-black, usually small .. Phr. Potentillae. 

Telcutosori pulverulent, greyish-black, usually large .. Phr. subsimile. 

It is difficult to separate caeomata from uredosori, as they generally 
closely resemble one another; frequently sections are necessary to deter¬ 
mine the difference. In this species, however, the uredosoii are generally 
surrounded by the ruptured epidermis, which persists for a considerable 
time; this feature is generally absent from the caeomata, or, if not 
absent, is invariably less noticeable. 

5. Phragmidum subsimile n. sp. (Fig. 90.) 

0. Spermogones hypophyllous, sparse, scattered, pallid yellow. 

I. Caeomata hypophyllous, sparse, scattered, orbicular, 0*5-3 mm. 
diam., pulverulent, orange ; encircled by a dense layer of hyaline, clavate, 
incurved, persistent paraphyses. Spores subglobose, 18-22 mmm.; cpispore 
hyaline, densely and closely verrucose, 1-5 2 mmm. thick, cell-contents 
vacuolate, orange. 

III. Telcutosori hypophyllous, scattered, elliptical, up to 2 mm. long, 
pulverulent, greyish-black, containing very many spores in each sorus. 
Spores 5-7-celled, commonly 6, oblong-terete, 57-70 x 22-30 mmm.; apex 
rounded, not thickened, often crowned with a prominent, tinted, smooth 
papilla, not continuous with the upper cell-wall, up to 10 mmm. long, 
base rounded, spore markedly narrowed above and below; not oonstricted 
at the septa ; wall chestnut-brown, 3-5 mmm. thick, sparsely and coarsely 
warted, warts hyaline, unequally distributed; pedicel persistent, con¬ 
tinuous with the spore, tinted above, hyaline below, stout, up to 100 mmm. 
long, 6-10 mmm. thick, hollow, swollen to 18 mmm. at base, lower half 
closely and minutely verruculose ; germ-pores 2-3 in each cell, obscure. 
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Hosts 

Acaena Sanguisorbae Valil. var. pilosn T. Kirk. On leaves. Herb. 
Nos. 443, 767, 768. I, Ill. Macraes (Otago) 6<X)m., If. D. 
Reid! 28 Nov., 1921. Queenstown (Otago), 650 in., W. D. Reid! 
18 Doc., 1921. (Type.) 

Acaena Sanguisorbae Vahl. Herb. No. 769. I, III. Table Bay, 
Wakatipu (Otago), 850 m., If. D. Reid ! 23 May, 1922. 

The host species A. Sanguisorbae is indigenous and widespread; it 
occurs also in Australia, Tasmania, and Tristan d'Acunha ; the variety 
pilosa is endemic, and is not uncommon. (Cheeseman, 1906, p. 131.) 

This species somewhat resembles Phr. Sanguisorlxie Schroet. (fig. 91), 
but differs in the differently-shaped, broader teleutospores, in there being 
5-7 cells in the spore instead of 2-5, and in the much longer pedicels. The 
teleutosorus characters, too, are quite different. 

This species serves as a connecting-link between Phr. Acaenae and 
Phr. Sanguworlxie; and, of the New Zealand species, one would imagine 
the ancestral form to have been of the Phr. Sanguisorbae type, from which 
arose in succession Phr. subsimile, Phr. Acaenae, and finally Phr. novae- 
zelandiae. Phr. Potentillae, on the other hand, would appear to have arisen 
from a different form, as it has not the same general resemblance to the 
three species discussed above. Dr. Cockayne informs me that the hosts 
readily hybridize, ami that the so-called s|ieoies A. Sanguisorbae is in 
reality a composite species. This would partly account for the fact that 
on this species as many as three sjiecies of Phragmidium occur, whereas on 
other well-defined host species, ami even varieties, one rust only is found. 

1 am indebted to Dr. drove for sjjecimens of Phr.’ Sanguisorbae , from 
which fig. 91 has been drawn. 

6. Hamaspora Koernicke. 

Koem, Hedw., vol. 16, p. 23, 1877. 

Autoecious. Cycle of development includes 0, II, III. 

0. Spermogones scattered, flat ten ed-globose, subcuticular, associated 
with the uredosori. 

II. Uredosori without peridia, definite, erumpent, encircled by a dense 
layer of hyaline incurved paraphyses. Uredospores borne singly on pedi¬ 
cels, globose or obovate ; epispore hyaline, thick, verruculose; germ-pores 
scattered, numerous, obscure. 

III. Teleutosori erumpent, definite, paraphysate, orange. Teleutospores 
aggregated into conspicuous fibrillose filaments, consisting of spores and 
pedicels closely interwoven ; 4- 6-celled by transverse septa; wall not 
distinctly laminate, hyaline, smooth, with one indistinct germ-pore in each 
cell; pedicels several times the length of the spore, hyaline ; basidiospores 
obovate or reniform, smooth. 

Distribution : Africa ; Philippines ; Java ; Australia. 

The single New Zealand species is indigenous and widespread. The 
genus is confinod to Rubus , a genus of the family Rosaceae. 

Hamaspora consists of two species- H , longissima (Theum.) Koem., 
found in South Africa on Rubus rigida , and H. aciUissima Syd., occurring 
on Rubus Rolfei in the Philippines, and on R. moluccanus L. in Java and 
Queensland. 

In the past confusion has arisen as to the systematic position of this 
species, and many systematists have placed it under Phragmidium, but 
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that it is not a Phragniidium becomes obvious when the following facts are 
considered :— 

(a.) Sorus characters: The teleutospores are early aggregated into 
fibrillose filaments; in mass they are pallid yellow (cream or 
white with age), not dark coloured. 

(b.) The uredosori are accompanied by the* sprmogones, caeomata 
being absent. 

(e.) The shape of the teloutospore does not resemble any species of 
Phragniidium , although approaching certain speies of Gymno - 
sporangium, 

(d.) The hyaline non-laminate wall of the teleutospore differs from any 
species of Phragniidium f but approaches Ggmnosporangium. 

(e.) The presence of a solitary germ-pore in each cell is a character not 
present in any Phragniidium, and occurs in only a few species of 
Gym nosporangium. Moreover, with these tw r o genera the pores 
art* usually conspicuous, whereas with Hamaspora the pores are 
visible only at germination. 

(/.) The method of germination differs slightly from Phragniidium, but 
considerably from that of Gym nosporangium. 

(g.) The pedicels are of an extraordinary length, and ta|>er gradually to 
a fine point. 

From a consideration of these facts it would appear that, morphologically, 
the teleutospores more closely resemble Ggmnosporangium than they 
do Phragniidium , and* that in behaviour towards their hosts ( e.g being 
autoecious instead of heteroecious) and in the method of germination they 
more closely approach Phragniidium. 


1. Hamaspora acutissima Sydow. (Text-figs. 94, 95, and Plate 1, fig. 4.) 

ftosu ceae 

Syd., Mon. Ured., vol. 3, p. 80, 1912. 

0. Spermogones immersed, hypophyllous, associated with the uredosori. 

11. Uredosori hypophyllous, scattered, orbicular, 0-25-0*5 mm. diam., 
golden-yellow; surrounded by and mixed with numerous incurved hyaline 
cylindrical paraphyses. Spores globose, obovate, or shortly elliptical, 20-25 
X 17-19 mnim.; episjmre hyaline, finely and densely verruculose, 2 mmm. 
thick, thickened at the apex to 3*5mnmi., cell-contents pallid yellow; 
germ-pores scattered, 6 8, obscure. 

ill. Teleutosori hypophyllous, scattered or crowded in irregular groups, 
seated on indefinite pallid spots which are visible on the upper surface, 
elliptical, 0-5-1 mm. diam., pulverulent, surrounded by the ruptured epi¬ 
dermis. Spores aggregated into pallid-yellow fibrils up to 20 mm. long, 
fading with age, 4-6-celled, long-cylindrical, 100-180 X 14-22 mmm.; apex 
strongly acuminate, tapring to a fine sharp pint, thickened up to 10 mmm., 
base truncate; not constricted at the septa; epispore hyaline, smooth, 
1 mmm. thick, cell - contents orange, granular; pdicel prsistent, con¬ 
tinuous with the spore, tapring basally to a fine pint, up to 600 mmm. 
long, 10-15mmm. thick immediately below the spre, hollow; germ-pre 
solitary in each cell, indistinct. 

Host: Rubus australis Forst. f*. On leaves. Herb. Nos. 7, 594. 

III. Herekopre Islands, T . Kirk! 1882. Mount Waiophu (Wellington), 
1,000 m., G. H . C. 26 Oct., 1919. Otira Gorge (Canterbury), 500 m., 
E . H. Atkinson! 30 Jan., 1920. Peel Forest (Canterbury), 250 m., 
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Flo. 04 .—Hamaspora acutisnma Syd. Teleutosporcs from Rvbv# ausitahs Font f. 

Fig. 95 —Hamaspora acutisswia Syd Teleutoaporew, showing different stage* during 
germination , (e) basidioaporee, one germinating 

Fig. 96 .—CoUosponum Fuchsias Cke. Uredospores from Fuchsia txcorttcala (Foret f ) 
L. f. 

Fig. 97 .—M dam psora Kusanot Diet. Uredospores and paraphysis from Hypencum 
gramineum Foret, f. 

Fig. 98 - Fuccimaatrum pustulatum Diet Uredoapore* from Epthbium pubens A. Rich. 

Fig. 99 .—Mdampsora Lint Desmaz. Teleutospores from Lvnum monogynvm Foist. 

(a) Plan of same showing arrangement of the spores in a norus, larger 
cells on the outside. Note germ-potes 

Fig. 100 .—Mdampsortdtum bduhnum Kleb. Urcdo and teleuto-spores from Betula 
(dba h. (o) Uredospores, (6) teleutospores covered by epidermis (e) Note 
fusion nucleus in several of the cells 

Fig. 101 .—Mtlestna Htdwpteridts G, H. Cunn Uredospores and pendial cells (6) 
from Htdiopttns incisa (Thunb.) if. 8m. 

Figs. 94 and 95 x 300; all others X 400 
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H. H. Allan! Feb., 1920. Makarora (Otago), W. D. Reid! 25 Mar., 

1921. Tokaanu Waiouru Road, Taupo, 400m., E. U. Atkinson! 11 Mar., 

1922. 

Distribution : Java ; Queensland. 

The host is endemic, and is common throughout. (Cheeseman, 1906, 
p. 125.) The teleutospore stage only has been collected in New Zealand ; 
this is common, and is readily observed owing to the conspicuous nature of 
the spore-masses. 

The description of the uredospores given above is drawn up from infor¬ 
mation kindly supplied by Mr. C. C. Brittlebank, Melbourne. 

The spores and their pedicels an* inextricably interwoven into filaments, 
so that it is difficult to separate out single spores for the purposes of 
measurement and drawing. These filaments are formed in the following 
manner: The son are at first bullate and covered by the epidermis ; this 
soon becomes ruptured, owing to the increasing pressure exerted by tile 
developing spores, and the spores become exposed, when they are seen as a 
pulvinato mass standing above the leaf-surface about 0*5 mm. Spores are 
being produced from the same sorus during the whole of the summer months, 
and appear to be developed in batches. As each successive batch develops, 
the spores become forced between the pedicels of the preceding batch, 
which are consequently carried upward away from the base of the sorus. 
Gradually the filament becomes formed, and, as the spores and pedicels of 
successive batches art 1 closely interwoven, the filament does not break up, 
but remains compact, and may persist for several seasons, especially if it 
happens to become entangled with the spines which cover the under¬ 
surface of the leaf. The filaments do not, as a rule, remain for any length 
of time attached to the sori, so that they may frequently be seen on the 
same leaf with the detached filaments. The empty sorus usually contains 
numerous incurved, cylindrical paraphyses. Germination occurs as soon 
as the spores mature, and, as spores of all ages usually occur in the same 
filament, different stages of development may readily be obtained. The 
first indication of germination is the appearance of a slight swelling on one 
side of a cell ; this is followed by the gradual development of the basidium, 
which protrudes at this point. At first unicellular, the basidium soon 
becomes four-celled by the appearance of transverse septa. Shortly after 
the septa appear the sterigmata grow out, one from each cell of the 
basidium; on each a small, smooth-walled, colourless basidiospore appears. 
The basidia are allantoid, and may attain a size of 60 x lOmmm.; the 
basidiospores are obovate or reniform, and usually 15 X lOmmm. 

Until 1912, when P. and II. Sydow (l.c.) separated the species described 
above, one species only was known. This was by Thuemen in 1875 (Flora, 
vol. 58, p. 379) described as Phragmidium longissimum . Two yeaTs later 
Kocmicke (l.c.) placed it in Uamaspora , a genus he erected to contain it 
and another form with similar spores (now Gymnosporanyium EUisii Farl.). 
In 1888 De Toni (in Sacc., Syll, vol. 7, p. 750) compiled it under Phrag¬ 
midium. Massee in 1893 (Grev., vol. 22, p. 17) considered that it was 
neither Hamaspora nor Phragmidium , but stated that he did not care to 
undertake the responsibility of forming a new genus (!). Dietel (1900, 
p. 73) considered that there were no grounds for separating it from 
Phragmidium , although he recognized a resemblance to Gymnosporangium 
in the teleutospore structure. McAlpine (1906, p. 187) in 1906 included it 
under Phragmidium , but mentioned the fact that it differed considerably 
from other species included in that genus. 



Cunningham. —The Uredinales , or Rust-fungi, of New Zealand 25 


II. COLEC )8P01UAf'EAE. 

Teleutosori waxy. Teleutospores compacted laterally into one (seldom 
two) waxy layer, sessile. Basidia internal. Ureclosori, when present, naked 
(Coleosporivni), or encircled by paraphyses (Ochropsora) ; uredospores catenu- 
late ( Ooleosporium ), or borne singly on pedicels (Ochropsora). Aecidia, when 
present, with a definite peridiuin ; spores oatenulate. 

The contents of the teleutospores at maturity become divided into four 
cells by transverse septa; from each cell grows out a sterigma bearing the 
basidios])ore. This internal basidium characterizes the family, which con¬ 
tains the following five genera, only one of which has been collected in New 
Zealand : (1) Ooleosporium Lev.; (2) Gallo waya Arth.; (3) Ochropsora 

Diet.; (4) Chrysopsora Lagcrh.; and (5) ? Znyhouanin Pat. Chrysopsora 
is by Dietel (1900) included in the Pucciniaceae, but the internal basidium 
excludes it from this family. Zaghomnia has the basidium formed in¬ 
ternally, but prior to the formation of the basidios})ores the basidium 
becomes external. On this account it ha* been placed in a separate family, 
the Zaghouaniaeeae, by Pumee and Alaire (Bull. Soc. Myc. Fr., 1902). 
Prove (1913, p. 318) provisionally places it in the (Vdeosporiaceae. 

1. Ooleosporium (Leveille). 

Lev., Ann. Sci. Nat. scr. 3, vol. 8, p. 373, 1847. 

Peridemiiuw C'hev., FI. Ear. Part*, vol. 1, p. 383, 182(1. Erannium Bon.* 
Comom. % p. 17, 1 MOO. Stichoptoyn Diet., Rot. Juh/b vol. 27, p. 303, 1899* 

Heteroecious. Cycle of development includes 0, 1, II, III. 

0. Spermogones flattened, linear, without ostiolar filaments, dehiscing 
by a logitudinal fissure. 

I. Aecidia erumpent, definite*. Peridia cylindrical, inflated, opening 
by an irregularly torn apical cleft, hyaline. AecidiosjioreH subglobose or 
elliptical ; epispore hyaline, covered with densely-packed deciduous tuber- 
rules ; germ-pores absent. 

II. Uredosori without peridia, erumpent, definite, pulverulent. Uredo¬ 
spores catenulate, subglobose, elliptical, or obovate; epispore hyaline, 
verruculose, tubercules somewhat deciduous; germ-pores indistinot. 

III. Teleutosori indehiscent, waxy, flattened, indefinite. Teleutospores 
at first unicellular, becoming 4-eelled by transverse septa, sessile ; epispore 
smooth, hyaline, strongly thickened at the apex ; germ-pores indistinct. 

Distribution : Europe ; America ; Asia ; East Indies. The following 
endemic species occurs in New Zealand. 

Aecidia, whore known, occur on the needles of two-leaved species of 
Pinas; the other stages on several families of dicotyledons. In Gallowaya , 
on the other hand, the teleutospores (the only stage known) occur on Pinus , 
and on account of this fact, and because only teleutospores arc known in 
the cycle, Arthur (1906, p. 336) placed it in a separate genus. 

1. Ooleosporium Fuchsiae Cooke. (Text-fig. 96, and Plate 2, fig. 9.) 

Onagraeeae/ 

Cke., Qm\ , vol. 14, p. 129, 1886. 

0,1. Unknown. 

II. Uredosori amphigenous, seated on small angular yellow spots, orbi¬ 
cular, 0*5-1 mm. diam., orange-yellow, pulverulent, pulvinate, surrounded 
by the ruptured epidermis. Spores elliptical, obovate, or subglobose, 
20-31 X 14-18 mmm; epispore hyaline, closely, coarsely and unequally 
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echinulate, spines sparsely distributed towards base of spore, l*5mnmi. 
thick, ccll-contents granular, orange ; germ-j>ores indistinct. 

III. Unknown. 

Host: Fuchsia escorticata (Forst. f.) L. f. On leaves. Herb. Nos. 190,620. 

II. Hawvard’s, l T p[»er Hutt (Wellington), T. Kirk ! 3 Sept., 1881. (Type 
collection.) Weraroa (Wellington), (#. H. C. 6 Oct., 1919. (On seedlings.) 
York Bay (Wellington), E. H. Atkinson! 24 Oct., 1920. Palmerston 
North (Wellington), R. Waters! 27 Jan., 1921. Seashore, Seatoun 
(Wellington), E. II. Atkinson! (I. H. C. 24 March, 1922. Oaniaru 
(Otago), R. B. Tennent! 27 May, 1921. Olaudelands, Hamilton, 0. H.C. 
24 May, 1922. 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 

p. 186.) 

This rust is common in certain parts of New Zealand, and is con¬ 
spicuous owing to the bright orange colour of the uredosori ; in certain 
specimens the entire leaf-surface may be covered with the sori. 

The liredo stage alone is known ; the uredos[>ores do not closely resemble 
other species of the genus, differing particularly in being echinulate and 
not covered with deciduous tubercules. 

T. MELAMPSORAUKAK. 

Teleutosori waxy. Teleutospores sessile, compacted laterally into a 
Hat crust, seldom solitary within the host-tissues, unicellular, or divided 
longitudinally into 2 4 cells. Basidium external. Uredosori with or without 
peridia ; uredospores borne singly on pedicels. Aeeidia with or without 
peridia. 

On germination a basidium is produced from the apex of the sport*; 
this becomes four-celled by transverse septa, and from each cell there 
arises a sterigma, bearing the basidiospore on its apex. This method of 
germination, together with the waxy compacted teleutosori, characterize 
the family. 

Nine genera are by Grove (1913, p. 336) included in the family. 
Arthur (1907) places it, together with the Cronartiaceae, in one family 
which he has termed the Uredinaceae, including in all eighteen genera. 
Dietel (1900) includes both' the Uronartiaceae and Uoleosporiaceae under 
the Mclampsoraceae, including in all fourteen genera. 

The following four genera occur in New Zealand : 

Kk\ to the Genera of Mkcamfsoraceae. 

Uredosori enclosed in peridia, opening by an apical pore. 

Sari on Filtrates .. .. 4. Milesina . 

Sori on Phanerogams. 

Teleutospores unicellular, united into lateral flat waxy 

crusts .. .. .. 2. Melampsoridium. 

Teleutospores 2-4-celled by vertical septa .. .. 3. Pucriniartruin. 

Uredosori naked, or surrounded only by paraphyses .. .. 1. Melampsora . 

1. Mklamphora Castagne. 

Cast., Obs. Myc.y vol. 2, p. 18, 1843. 

Phyfsonema Lev., .Iww. Set. Xat .. ser. 3, vol. 8, p. 374, 1847. Podosporium Lev., 
Lc . PodocystiH Fr., Snnnna Veg. Sr and., vol. 2, p. 512, 1849. Caeotna Tul., 
Ann. Sci. Xat., ser. 4, vol. 2, p. 172, 1854. Uredu Pers., ex Arth., N. Am. FI., 
vol. 7, p. 97, 1907. Bubalcia Arth., Res. Sci. Congr. Bot . Vienne, p. 338,1906. 

Autocoious and heteroeoious. Cycle of development includes 0, I, II, 

III. 
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0. Spormogonos hemisphaerical, flattened, without ostiolar filaments. 

I. Caeomata erumpent, without peridia or paraphyses, pulvinate. 
Uaeomatospores globose ; catenulate : epis])ore hyaline, finely verruculose ; 
germ-pores scattered, obscure. 

II. Uredosori without peridia, pulverulent, erumpent. Uredos]>ores 
borne singly on pedicels, intermixed with capitate paruphyses ; epispore 
hyaline, verrucose ; germ-])ores equatorial or scattered, obscure. 

III. Teleutosori indohiscent. Teleutospores compacted laterally into 
fiat waxy irregular dark-coloured layers, unicellular, prismatic or elliptical; 
epispore coloured, smooth ; germ-pore apical, obscure. 

Distribution: World-wide. Two indigenous species occur in New 
Zealand. 

The teleutospores form conspicuous chest nut-brown waxy crusts, often 
15 mm. long, on the stems and leaves of the hosts. They are closely 
compacted together, and in consequence appear prismatic in shape. 

1. Melampsora Kusanoi Dietel. Guttiferae. 

Diet., Engl., Rot. Jahrh., vol. 37, p. 104, 1905. 

0. Unknown. 

II. Uredosori amphigenous, chiefly hypophvllous, scattered, pulverulent, 
elliptical, 0*2-0*5 mm. long, reddish - orange when fresh, yellowing with 
age. surrounded by the ruptured epidermis mixed v\ith numerous hyaline 
capitate paraphyses. Spores subglobose or elliptical, 17-24 y 12 17 nimni.; 
epispore hyaline, closely and coarsely verruculose, l*5-2mmm. thick; 
germ-pores scattered, 3 4, obscure. 

HI. Teleutosori hypophyllous,'scattered or aggregated in small irregular 
groups, subepiderinal, minute, 0-3 0*5 mm. diam.. at first chestnut-brown, 
becoming black. Spores prismatic, 22-32 X 6 12 mm. ; apex rounded 
or truncate, slightly (2 3mmm.) thickened; episjiore smooth, yellowish, 
1 nun. thick; germ-pore apical, obscure. 

Host: Hypericum ipaminettm Forst. f. On leaves. Herb. No. 279. 
11. Alexandra (Otago), (>00 m., G. H. C. 10 Dec., 1919. 

Distribution : Japan ; Australia. 

The host is indigenous, and is fairly widely distributed ; it occurs also 
in Australia, Tasmania, and Nov Caledonia. (Cheeseman, 190G, p. 74.) 

Only the uredospores have been collected in New Zealand, but both 
stages have been recorded from Australia bv McAlpine (1906. p. 191) as 
M. Jlypericorum Schroet. 

Sydow has suggested (Mon. Ured., vol. 3, p. 386, 1912) that Aecidium 
dinneminatum Berk, is probably the uredo stage of this species ; but McAlpine 
(1906, p. 200) had specimens of an Aecidium on Hypericum japonirum 
coin|>ared with the type of Arc, disseminatum at Kew, when they were found 
to be identical. 

2. Melampsora Uni Dcsmuzicres. (Text-fig. 99, and Plate 1, fig. 6.) 

Linaceae. 

Desm., PL Crypt., fuse. 41, No. 2049, 1850. 

Uredo Lini fcJehum., En\m. Pi Saeli, vol. 2, p. 230, 1803. Podoxporiunt Lint 
Isv., Ann . 8ci. Nat*, ser. 3, vol. 8, p. 374, 1847. Podocystis Lini Fr. # tiumma 
Vtg . Scand p. 512, 1849. Melampmm tiniperda Koem., I'eniralbl. f. 
Balier , vol 32, p. 278, 1911. 

0. Spemjogones ampliigenous, numerous, scattered, immersed, incon¬ 

spicuous. 
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I. Caeomata aniphigenous, chiefly hypophyllous, scattered, orbicular, 
0*2 4)-5 mm. diam., orange, pulverulent, surrounded by the ruptured epi¬ 
dermis. Spores subglobose, 20 28 mmm. diam.; epispore hyaline, finely 
and closely verruculose, 1 nimm. thick, cell-contents vacuolate, yellow. 

II. l T redosori aniphigenous and caulicolous, scattered or crowded, 
orbicular, 0*5 mm. diam., on stems elliptical and up to 2 mm. long, 
pulvinate, pulverulent, surrounded by the ruptured epidermis; mixed 
with numerous incurved, hyaline, capitate paraphyses. Spores subglobose, 
obovate or broadly elliptical, 18-24 X 14-18 mmm.; epispore hyaline, 
closely and finely verruculose, 2 mmm. thick; germ-pores equatorial, 
obscure. 

III. Teleutosori aniphigenous and caulicolous, scattered or crowded, 
often confluent and up to 8 mm. long, irregular, discoid, reddish-brown, 
becoming shining-black, long covered. Spores laterally compacted, sub- 
epidermal, prismatic, unicellular, 40 55 x 9 15 mmm. ; aj>ex obtusely 
rounded or truncate, slightly (3 timini.) or not thickened, base truncate; 
epispore smooth, brown, 1 mmm. thick ; gerni-jiore obscure, apical. 

Hosts: 

Lin urn wonoyynum Foist. On leaves and stems. Herb. Nos. 211, 
297. IT. York Bay (Wellington), E. H. Atkinson J 24 Oct., 1920. 
II, IIT. Seashore, Seatoun (Wellington), E. 11. Atkinson / 27 Jan., 
1921. 

Lmum nwimjynmn Forst. var. chathamicurn Oockayno. II. York 
Bay (Wellington), E. H. Atkinson ! 23 Jan., 1921. 

Distribution : Euro}>e ; North and §outh Ameiiea ; Australia. 

Both hosis art' endemic ; they are esjiecially abundant along the sea- 
coasts. (Uheeseman, 1906, p. 86 ) 

The uredosori are common, and an* conspicuous owing to their bright 
orange colour. The teleutosori appear to be rare here, as only a few son 
have been found on the abundant material in hand. 

2. Mklampsoridium Klebahn. 

Kleb., Zeits. Pfinnzenkr.y vol. 9, p. 21, 1899. 

Heteroecious. Uycle of development includes 0, 1, II, III. 

0. Spermogoncs globose, flattened, without ostiolar filaments. 

I. Accidia with a well-developed peridium, inflated, cylindncal, erumpent. 
Aecidiospores globose or elliptical, epispore hyaline, minutely and densely 
verruculose, thin. 

II. Uredosori immersed, enclosed within a definite peridium, opening 
by an apical pore. Uredospores borne singly on pedicels, elliptical, para¬ 
physes absent; epispore hyaline, echinulate ; germ-pores indistinct. 

III. Teleutosori mdehiseent, subepidermal. Teleutospores compacted 
laterally into flattened layers, unicellular, elliptical or prismatic; epispore 
coloured, smooth ; germ-pore apical, obscure. 

Distribution : Europe ; Asia ; North America. The solitary New Zea¬ 
land species has been introduced. 

This genus is separated from Melnmpsora on account of the presence 
of a definite peridium surrounding the aecidio- and uredo-spores, and from 
Pucciniastrum on account of the teleutospores being laterally compacted 
into waxy layers. It would thus appear to be an intermediate genus, the 
I and II stages linking it with Pucciniastrum , and the teleulJbspores with 
Melampsora. 
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1. Melampsoridium betulinum Klebahn. (Fig. 100.) Betulaceae. 

Kleb., /.c., p. 21. 

Undo Betulae Nchura., Enum. PL SaelL, vol. 2, p. 228. 1803. Mrlampmru 
hetuhna Tub, Ann. Sri. A T o*. t ser. 4, vol. 2, p. 97, 1854. Aecidium fxiricia 
Klob., Zetta. Pflamenkr vol. 9, p. 18, 1899. Pendermium Larina Arth. 
et Kern, Bull. Torr. Club , vol. 33, p. 438, 1900. Melnmpaoridtum Betulae 
Arth., N. Am. FI., vol. 7, p. 110, 1907. 

0. Spcrmogoncs amphigenous, numerous, scattered, flattened, incon¬ 
spicuous. 

I. Aecidia hypophyllous, solitary, or in rows parallel to the midrib, 
reddish-orange. Peridia elliptical, up to 1 mm. high, 1 mm. long, margin 
irregularly tom, tinted. Spores subglobose or elliptical, 16 25 a 12—16 mnitn.; 
episjiore hyaline, minutely and closely verruculose, 1-1*5 nunni. thick, 
slightly thinner and more smooth on one side. 

II. Uredosori hypophyllous, immersi d, scattered, orbicular, 0*1 mm. 
(liam. Peridia flattened-globose, dehiscing by an apical pore. Sjiores 
elliptical or subclavate, 20-35 X 10 I5mmm.; epispore hyaline, sparsely 
and somewhat coarsely echinulate, smooth towards the apex, 1 mnini. 
thick; germ-j>ores indistinct. 

III. Teleutosori hypophyllous, immersed, scattered, orbicular, 0*5 mm. 
diam., chestnut-brown, indehiscent. Spores compacted into a flattened 
crust, prismatic, 35-45 ✓ 10-15 mmin.; apex and base obtusely rounded ; 
epispore tinted brown, smooth, l mmm. thick ; germ-pore indistinct. 

Host: Betula alba L. On leaves. Herb. No. 596. II, 111. Ilanmer 
(Canterbury), W. Morrison! 2 March, 1922. 

Distribution: Europe ; Asia; North America. The host is an introduced 
species. 

The aecidia occur on Larix spp. Plowright (1890) first worked out the 
connection between the aecidium on Larix and the uredo- and teleuto- 
spores on Betula. The teleutospores germinate the season following their 
production. 


3. Pucviniastrum Otth. 

Otth, Mitth. d. Nat. GeselUrh. in Bern , p. 71, 1861. 

Phragmopaora Magn., Hedw., vol. 14, p. 123, 1875. Thekopaora Alugn., l.c. 

Heteroeciou8. Cycle of development includes 0, 1. II. III. 

0. Spermogones flattened-globose, without ostiolar filaments. 

I. Aecidia with definite peridia, erumpent. Peridia cylindrical. Aecidio- 
spores elliptical; epispore hyaline, thin, verruculose, except on one side 
where it is smooth and thinner; germ-pores indistinct. 

II. Uredosori surrounded by a delicate hyaline peridium, opening by 
an apical pore, subepidermal. Uredospores borne singly on pedicels, obovato 
or elliptical; epispore hyaline, echinulate ; germ-pores indistinct. 

III. Teleutosori indehiscent, forming definite layers beneath the epi¬ 
dermis. Teleutospores 2-4-celled by vertical septa in two planes, elliptical 
or prismatic ; epispore smooth, coloured ; germ-pore indistinct. 

Distribution : Europe ; Asia ; North and South America. 

The following indigenous species is the sole representative of the genus 
that has been collected in New Zealand. 

Germination as in Melampsora, save that as a rule only one basidium 
is produced from any one spore, whether 1- or 4-eelled. 
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1. Pucciniastrum pustulatum Dietel. (Fig. 98.) Onugraceae. 

Diet. in Engler and Prantl Nat. Pflanzenfam ., vol. I l **, p. 47, 1900. 

Ureth puatulata Pors., Syn. Funy. t p. 2IS), 1801. P. EpilMi l)('. f FI. Fr., vol. 0, 
p. 73, 1815. Caeonm Epilobii link., in Willd. Sp . Pl. % vol. 6, p. 29, 
1825. PnrnmnstruHi Epilobii ()t f h., Mitth. Xnt. fles. Pern, p. 72, 1861. 
Melampiora pmtulatn Schroet., Krypt. FI. ScMe vol. 3, p. 364, 1887. 
Pucciniastnun Ahieti-Chanuiencrii Klob., Jnhrb. If**'*. Rot., vol. 34, p. 387, 
1*8)0. 

0. Spermogones hypophyllous, flattened, abundant, subcuticular. 

I. Aecidia hvpophyllous, mostly in two rows corresponding to the white 
lines of the leaf, 0*25 mm. diam. Peridia hyaline. 1 min. high, dehiscing 
by longitudinal fissure or irregular ru]>ture of the apex, cylindrical, erect, 
not revolute, margin lacerate, hyaline. Spores obovate or subgloboso, 
13 22 x 10 14 mmm : episporc hyaline, finely and moderately verru- 
culose, with an elongated smooth area on one side, 1 1*5 mmm. thick. 

II. Uredosori ampliigenous. chiefly hypophyllous, scattered, or frequently 
crowded in small groups which are seated on irregular discoloured spots, 
sulphur-yellow, orbicular, 0*1 0*3 mm. diam., bullate, immersed, somewhat 
pulverulent, opening by an apical pore. Peridia flattened-globose, delicate, 
hyaline. Spores obovate, polygonal, or elliptical, 15-24x10 15 mmm. ; 
episporc hyaline, finely and moderately echinulate. 1 mmm. thiek, cell- 
contents pallid orange ; germ-pores indistinct; poraphyses absent. 

III. Teleutosori hypophyllous, flattened, 0*25 mm. diam., scattered or 
confluent, irregular, chestnut-brown, indehiscent. Spores cylindrical or 
prismatic, 17-35x7 14 mmm. ; apex obtusely rounded or truncate, 
thickened to 3 mmm., base truncate ; episporo smooth, chestnut-brown, 
1 mmm. thick; germ-pore indistinct. 

Host: Epilnbium pnbens A. Rich. On leaves. Herb. No. 750. II. Tiri- 
tea. Palmerston North (Wellington), 300 m., U. II. C. 3 Mar., 1921. 

Distribution : fiJurope : North America. 

The host is indigenous, and is widespread ; it occurs also in Australia. 
(Cheeseman, 1900, p. 175.) 

Tn Europe and North America the aecidia occur on Abies pertwata DC. 
The uredo stage has been described from New Zealand material, but the 
aecidia and teleuto stages have been described from material kindly supplied 
by Dr. J. K. Weir (herb. .1. R. Weir, No. i 1555) and Mrs. F. W. Patterson 
(l T .S. Dept. Agr. Mye. Exe., Nos. 744, 745). 

The uredosori are small and oasily overlooked, largely on account of 
their being immersed in the host-tissues ; their presence is, as a rule, 
indicated by the presence of small dead areas on the leaf. 

4. Milksina Magnus. 

Magn., Ber. Deutsch. Bof. GeseU.. vol. 27. p. 324, 1909, 

MilMia White, Scot. Nat., vol. 4, p. 162, 1877. 

Autoecious. Cycle of development includes TI, III. On Filicales. 

II. Uredosori with a definite peridium, opening by an apical pore, sub- 
epidermal. Uredospores obovate or elliptical, borne singly on pedicels; 
epispore hyaline, thin, echinulate ; germ-pores indistinct. 

III. Teleutosori subepidermal, intracellular. Teleutospores 2-4-celled 
by vertical septa, elliptical; epispore smooth, hyaline; germ-pores indis¬ 
tinct, apical. 

Distribution : Europe ; North America. 
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The genus is confined to the Filicales. Apparently the toleutosporos 
arc rare in nature, as they appear to have been collected but once. Prior 
to their discovery this genus was known as M fiesta* but, as it was erected 
on an imperfect Htage that may have belonged to any one of several 
genera, it has been relegated to synonymy. 

Besides Milesina , Hyalopsora Magti. and Vredmopsis Magn. (both 
included in the Melampsoraceae) are also confined to the Filicales. Of 
these two, Hyalopsora differs from Miledna in the pendium being absent, 
and the germ-pores of the uredosj>ores b^ing numerous and conspicuous; 
the teleutosori are similar to Milesina. In Umhnnpsn two kinds of uredo- 
spores occur, both enclosed in peridia; the first type of uredosporo is 
subangular. and has a hyaline roughened epispore ; the second type consists 
of fusoid uredospores, the apex of each spore being crowned with an 
elongated sharply-pointed hyaline papilla, which may be as long again 
as the spore ; the teleutospores are solitary, extracellular, septate, and 
appear to be scattered—without arrangement into sori throughout rhe 
mcsophyll-cells of the host. 

1. Milesina Histiopteridis n. sp. (Text-fig. 101, and Plate 1, fig. 5.) 

Polvpodiaccae. 

II. Tiedosori hypophyllous, scattered, or more commonly crowded in 
groups which are linear, intercostal, and up to 15 nun. long, seated on 
irregular discoloured spots visible on the upper surface, (Kib-O-b mm. diam., 
orbicular, bullate, covered by the epidermis, opening by an irregular apical 
pore. Pcridium flattened-glohose, ostiolate, composed of obovate, hyaline 
cells, outer wall coarsely and densely verrueuloso. Spores obovate, ellip¬ 
tical, or polygonal, 18-26 * 11 ISminin. ; epispore hyaline, moderately 
and finely verrueose, 0*75-1 mmm. thick, cell-contents colourless, vacuo¬ 
late ; germ-pores indistinct. 

III. Unknown. 

Host: Histwpteris incisa (Thunh.) ,T Sm. (- Pteris incisa Thunb.). 
On fronds. Herb. Nos. 772, 771. II. Karori (Wellington), 400 ni., E. II. 
Atkinson ! 27 April, 1922. Kelbum (Wellington), 120 rn., E. H. Atkinson 1 
Q.H.C. 17 Sept., 1922. (Type.) 

The very thin, moderately and finely verrueose epispore serves to 
separate this from other species of the genus. The rust is exceedingly 
common in the localities where it has been collected ; in fact, scarcely a 
frond could be obtained free from the dead areas in which the uredosori 
are embedded. 


IV. UKEP1NAL.E8 TMPEHFEm. 

Under this heading are grouped all those forms (such as Aecidiuw, 
Vredoy &c.) belonging to the cycle of species whose telcutospore stage is 
unknown. These various forms were at one time believed to be separate 
entities, and accordingly were named and described separately, even when 
associated on the same host. As a result of the classical experiments 
performed by De Bary (1865), numerous investigators began to experi¬ 
ment with cultures and link up the various forms witli their teleutospore 
or perfect form, and so a great number of the names applied to the 
different forms wore gradually relegated to synonymy. In many eases, 
however, despite extensive cultural experiments, certain forms still remain 
unconnected with any teleutospore stage, in consequence of which it is 
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necessary to maintain form-genera to contain these. Again, in any coun¬ 
try where little or no cultural work has been performed (as in New Zealand 
and Australia), many of these forms appear in systematic papers dealing 
with the Uredinales. It is usual to assume, 'when a certain accidium or 
uredo stage is regularly found in proximity with the teloutosori, that this 
(or these) form belongs to the cycle to which the teleutospores in question 
belong. This is not a safe practice to follow, and much caution is neces¬ 
sary, as forms have frequently been found associated with teleutospores 
which later investigators have proved to belong to some entirely different 
fungus. Field investigations generally give some indication as to the pro¬ 
bable relationships of the forms found on the same or adjacent hosts, so 
that in many cases it becomes a simple matter to supplement these 
observations with cultural experiments. 

Five forms arc generally recognized, as follows: Aecidium, Caenma, 
Peridermium , Roestelia , and Uredo. Their characters may be summarized 
in the following key 

Kr.V TO FoHM-CJfcXLKA. 

Spores crttenulftte. 

Poridium present. 

On Gym nosperm ao .. Peridermium. 

On Angioapermae. 

Epispore coloured brown : germ-pores conspicuous .. Roestelia. 

Epispore hyaline or tinted yellow : germ-pores indistinct Aecidtutn . 

Peridium absent .. .. .. .. .. .. ('aewna. 

Spores borne singly on distinct pedicels .. ,. Uredo. 

Of these form-genera two only are discussed in this paper. Peridermium 
occurs in the cycle of Coleosporium , Crouartium, and Melampsoridium; it 
is confined to the Conifcrae. Roestelia occurs only in the cycle of Gymno - 
sporangium ; it merges into Aecidium , but is separated on account of the 
horn-like peridium, brown-coloured epispore, and conspicuous germ-pores. 
Caeoma occurs in the cycle of Phragmidium , Melampsora, and Gymnoconia. 
It is characterized by the absence of a peridium, and by the fact that the 
spores are catenulate ; in certain genera the caeomata are surrounded by 
paraphyses. Aecidium and Uredo are discussed more fully below. 

1. Aecidium Persoon. 

Pers. in J. F. Gmel., Syst . Nat., vol. 2, p. 1472, 1791. 

0. Spermogones immersed, flask-shaped, with protruding ostiolar fila¬ 
ments, honey-coloured, preceding or accompanying aecidia. 

1. Aecidia at first immersed, becoming erumpent, cupulate or cylin¬ 
drical, scattered, or grouped, when usually seated on somewhat inflated 
spots. Peridia hyaline, less frequently tinted yellow, margins erect or 
revolutc, dentate or lacerate, seldom entire, dehiscing by the irregular 
rupture of the apex ; formed of polygonal or rhombohedral cells which 
are striate or verruculose on one surface, hollow, colourless or with the 
central cavity filled with an oily and coloured matrix, usually overlapping. 
Aecidiospores catenulate, polygonal, elliptical or subglobose; epispore 
commonly hyaline, seldom tinted yellow, usually verruculose, with numerous 
scattered indistinct germ-pores. 

Distribution: World-wide. 

This form occurs in the cycle of certain species of Urotnyces and 
Pucdnia. The mycelium is frequently perennial, and usually causes etiola¬ 
tion and distortion of the host. As time permits I ho}>e to work out the 
cycles of all New Zealand Uredinales by the aid of cultures, so that 
many of the forms listed here will doubtless be later listed as synonyms. 
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Eleven species of Aecidium are recorded here; of these, nine are 
endemic and two indigenous. 

Key to thk Form-spboiks op Akcidicm. 

Host belonging to the family Ranunculaceae. 

Aeoidia on large distorted areas .. .. .. 1. A. otagense. 

Aecidia in small groups, not on distorted areas .. 2. A. Ranvnculactarum . 

Host belonging to the family Leguminosae .. 3. .4. kowhai. 

Host belonging to the family Tiuaoeoe .. 4. A. Milleri . 

Host belonging to the family Myoporaceae .. .. 5. A. Myopori. 

Host belonging to the family Plantaginaoeae .. to. A. Planiagivia-varinp. 

Host belonging to the family Kubiaceae .. 7. .4. hupiro. 

Host belonging to the family Compositae. 

Kpispore minutely verrueulose. 

Aeoidia crowded in distorted areas .. .. 11. A. Macrodontae . 

Aecidia scattered .. .. .. 9. A. Cebnutiop-petinlatae. 

Kpispore covered with deciduous tubercules. 

Spores obovate or elliptical .. .. ,. 8. A. Cplmi&iaidiscoioris. 

Spores elongate-elliptical .. .. 10. .4. Celmitiae-Pebriei. 

1. Aecidium otagense Lindsay. (Fig. 102.) Haiiunculaceae. 

Linds., Trans. Roy. Soc. Edinb vol. 24. p. 430, 1866. 

0. Spermogones associated with the aecidia. immersed, honey-coloured. 
1. Aecidia amphigenous, eaulicolous, petiolicolous and sepalicolous, 
crowded in inflated distorted areas which may attain a length of 15 cm., 
orange. Peridia cupulate, shortly orumpent, 0*5 1 mm. diam., margins 
revolt!te, yellow, deeply ami irregularly lacerate. Spores globose or poly¬ 
gonal, 23 36 mmni. diam. ; epispore hyaline, delicately and closely verru- 
culose, 0-75 mmm. thick, cell-contents granular, orange. 

Hosts : 

Clematis indit'isa Willd. On leaves, stems, petioles, and sepals 
Herb. Nos. 188, 434. Lake Horowhenua. Levin (Wellington), 
30 m., E. H. Atkinson ! 26 Oct., 1919. Peel Forest (Canterbury), 
//. H. Allan! 8 Nov., 1919. Maimwatu Gorge (Wellington), 
150 m., J. W. Whelan! 29 Sept.. 1921. Putara, Eketahuna 
(Wairarapa), H. Watson ! 8 Nov., 1921. 

Clematis Cohnsoi Hook. f. On stems and petioles. Herb. No. 231. 
Miramar (Wellington), 20 m., J. W. Bird ! 5 Nov., 1920. 
Distribution : Endemic ; common throughout. 

The hosts are endemic, and are abundant throughout. (Cheeseman, 
1906, pp. 2, 3.) 

This rust forms conspicuous distorted areas, many centimetres long, on 
the stems and leaves of the hosts. The mycelium is perennial, so that 
onoo a plant has become infected the rust appears season after season. 
The specimens on Clematis Colensoi are badly infected with Tuberculin a 
persicina (Ditm.) Sacc. (see Appendix, p. 50). Lindsay records the rust upon 
Clematis hexasepala DC. 

The aeoidia of this species are formed within the host-tissues in the 
vicinity of the phloem, and all stages may be obtained from immature to 
fully-developed peridia containing numerous spores. As they develop, the 
peridia move towards the periphery of the stem, and prior to dehiscence 
may be found fully developed lying beneath the epidermis. That they 
are mature is evidenced by the behaviour of the spores, for on being placed 
in water these give rise to infection hyphae. 

2-—Trans. 
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2. Aecidium Ranunculaccarum Ue Candolle. (Text-fig. 103, and Plate 1, 

fig * 8,) DC., FI. Fr., vol. 6, p. 97, 1805. 

0. Spermogones amphigenous, crowded in small groups, mixed with the 
aecidia, immersed, honey-coloured. 

I. Aecidia amphigenous and petiolicolous, crowded in scattered groups, 
which are seated on slightly inflated spots visible on the opposite surface, 
on leaves the groups arc orbicular and up to 5 mmm. diam., on stems 
they are elliptical and up to 10 mm. long; orange. Peridia cupulate, 
immersed, and partly erumpent, 0*25 mm. diam., margins 0*5-1 mm. high, 
erect, slightly expanded, not revolute, brittle, white, finely lacerate. Spores 
polygonal, elliptical, or subglobose, 20-37 X 18-28 mmm.; epispore hyaline, 
closely and minutely verruculose, 1 mmm. thick, cell-contents pallid orange, 
granular. 

Hosts 

Ranunculus depressus T. Kirk. On loaves and petioles. Herb. No. 81. 
Mount Guinevere .(Canterbury), W. D. Reid ! 15 Oct., 1919. 

Ranunculus gerannfoliis Hook. f. Herb. No. 315. Mount Hector 
(Wellington), 1,500 m., E. H. Atkinson ! 6 Feb., 1921. 

Ranunculus wsif/ins Hook. f. Herb. No. 372. Mount Dennan 
(Wellington), 1,500 m., E. H. Atkinson / 7 Jan., 1922. 

Ranunculus Lyattii Hook. f. Herb. No. 81. Waimakariri glaciers, 
T. Kirk! Jan., 1883. McKinnon’s Pass (Otago), E. H. Atkin - 
son! 16 Jan., 1920. Sugarloaf, Cass (Canterbury), 650m., 
W . D. Reid! A 7 . R. Foy! 20 Jan., 1922. Punch-bowl Falls, 
Arthur’s Pass (Canterbury), 1,000 m., E. H . Atkinson ! 15 Nov., 
1922. 

Ranunculus niricola Hook. Herb. No. 496. Mount Egmont (Tara¬ 
naki), 1,200 1,500m., W. D . Reid! N . R. Foy! 2 Jan., 1922. 

Ranunculus pachyrrhizus Hook. f. Herb. No. 372. Lake Harris 
(Otago), 1,100m., W. D. Reid! 6 May, 1921. 

Ranunculus repens L. Herb. No. 81. Weraroa (Wellington), 100 m., 
E . H . Atkinson ! 0. H . (\ 3 Oct., 1919. Sandhills, Levin (Wel¬ 
lington), 30 in., E. H. Atkinson ! O. H. C. 14 Oct., 1922. 

Distribution : World-wide. 

With the exception of Ranunculus repens L. all the hosts are endemic. 
They are all confined to the mountain-ranges. /?. insignis and R. geranii • 
foliis occurs in both Islands; R. niricola is confined to the North Island, 
and R. Lyalin , R. pachyrrhizus , and R . depressus to the South Island. 
(Cheeseman, 1906, pp. 9-24.) 

The aecidium on R. repens may belong to the cycle of any one of several 
species—for example, IJromyces Dactylidis Otth, V. Poae Rab., and Puc - 
cinia Magnusiana Koern. As its connection with those species mentioned 
above which occur in New Zealand has not yet been worked oat", it is 
retained here for the present. The forms on the several hosts discussed 
above do not agree with one another in all particulars, differing slightly 
in the size of the spores as well as in minor details of the peridia; these 
differences are so slight, aud merge one into the other so closely, that it 
is not possible to separate any one form as being sufficiently distinct to 
warrant its being raised to specific or even varietal rank. 

(A drawing of a spermogone of this species is given in Trans. N.Z. 
Inst., vol. 54, p. 620). On Ranunculus LyaUii the spermogonea precede 
the aecidia, and may frequently be faftpd arranged in small groups, quite 
covering the surfaces of the leaves. 
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8. Aecidium kowhai n. form-sp. (Text-fig. 104, and Plate 1, ffy. 10.) 

D. Unknown. Logumino™.. 

I. Aecidia caulicolous, crowded in longitudinal groups, seated on 
fusiform swellings up to 7 cm. long, forming large fastigiate distortions, 
orange-yellow. Peridia cupulate, shortly crumpent, standing above the 
surface 0*25 mm., 0*5 tnm. diam., expanded and slightly revolute, becoming 
lacerate. Anally eroded, tinted yellow. Spores polygonal or elliptical, 
27-32 X 18-21 mmm.; opispore hyaline, densely and minutely verruculoRe, 
1 mmm. thick, cell-contents granular, lemon-yellow. 

Host: Edwards ta tetraptera (J. Miller) Oliver ( - Sophom tetraptera 
J. Mill.). On branches. Herb. No. 763. Brightwater (Nelson), 200m., 
V. Nash/ W O. Hyde! O. II. C. 18 May, 1922. (Type.) 

The host is indigenous and widespread ; it occurs also in Lord Howe 
Island, Easter Island, Juan Fernandez, and Chile. (Cheeseman, 1906, 
p. 123.) 

This rust forms conspicuous “ witch’s-brooms ” on the host. A branch 
becomes infected near the tip, and further outward growth is prevented. 
In the vicinity of the infected area numerous short laterals are produced ; 
these in turn may give rise to tertiary laterals, until the whole assumes a 
dense and shrubby appearance. Infected shoots become swollen to several 
times their normal thickness, and in these inflated areaB the aecidia appear. 
The mycelium is perennial, and material may be collected from infected 
plants throughout the year. 

I am indebted to Mr. (\ Nash and Mr. W. C. Hyde for assistance in 
procuring these specimens. 


4. Aecidium Milled n. form-sp. (Text-fig. 105, and Plate 1, fig. 7.) 

0. Unknown. TiU “ C, ‘ a '’- 

I. Aecidia hypophyllous, in minute scattered groups, 3 6 in a group, 
seated on pallid spots visible on the upper surface, pallid orange. Peridia 
cupulate, crumpent, 0*25 mm. diam.. margins erect, not expanded or revo¬ 
lute, minutely dentate, white. Spores subglobose or polygonal, 20-26 X 
17-23 mmm.; opispore hyaline, minutely and densely verruculose, 1 mmm 
thick, cell-contents tinted yellow, vacuolate. 

Host: Aristotelia serrata (Forst.) Oliver (~ A. race mow (A. Cunn.) 
Hook. f.). On loaves. Herb. No. 776. Pokaka (Waimarino County), 
800 m., 7). MiUer / 10 Feb., 1922. (Type.) 

The host is endemic, and is widely spread throughout the lowland 
forests. (Cheeseman, 1906, p. 83.) 

This species is named in honour of the collector, David Miller, Govern¬ 
ment Entomologist, Biological Laboratory, Wellington. 

The aecidia occur in small groups of 3-6, each group being somewhat 
angular, and about 1 mm. in diameter. 


5. Aecidium Myopori n. form-sp. (Text-fig. 106, and Plate 1, fig. U.) 

^ rT , Myoporaceae. 

0. Unknown. 

I. Aecidia oaulioolous, trunoicolous, petiolicolous, and on inflorescences 
and drupes, seated on inflated fusiform areas up to 15 cm. long, crowded 
in linear groups, orange. Peridia erumpent, cylindrical, standing above 
the surface about 4 mra., 1 mm. diam., margins slightly expanded but 

2 * 
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not revolttle, deeply and irregularly lacerate, tinted orange, bleaching white 
with age. Spores obovnte, elliptical, irregularly polygonal or loss commonly 
lachryiniforin, 21 45 X 17 20 miniu.; epispore hyaline, finely and closely 
verrueulose, 1 mrnni. thick, cell-contents reddish-orange, germ-pores indis¬ 
tinct. 

Host: Myoporum lactam Forst. f. On branches, trunks, petioles, 
inflorescences, and drupes. Herb Nos. 404, 777. Palmerston North (Wel¬ 
lington), 250 m , 0 . H . C. Feb., May, Dec., 1921 ; Feb., May, 1922. (Type.) 
Woodside Creek, Wharanui (Marlborough), E. H. Atkinson / 3 Nov., 1922. 

The host is endemic, and is widespread. (Cheeseman, 1906, p. 563.) 

This species forms large fusiform swellings on the branches of the host; 
as a rule it occurs on laterals, forming “ witch’s-brooms,” but it is not 
confined to these, as I have collected it on large trunks 30 cm. in diameter. 
The peridia resemble those of the form-genus Roesfelia , but only in size and 
shape, for they dehisce apieally and not throughout their length; more¬ 
over, the spores are characteristic of Aecidium , the epispore being hyaline 
and minutely verrueulose, and the germ-pores are indistinct. The spores 
vary considerably in size and shape ; the measurements given above are 
taken from average spores, for if the lachrymiform ones were measured they 
would give an eutirely erroneous impression as to the average size, they 
being more than twice as long as the average spores 

It is probable that the mycelium is perennial, as the fungus may be 
obtained throughout the year from infected plants. 

6. Aecidium Plantaginis-variae McAlpine. (Fig. 107.) Plantaginaceae. 

McAlp., Rusts Aust ., p. 195, 1906. 

0. Spermogoncs amphigenous, chiefly epiphyllous, immersed, numerous. 

I. Aecidia amphigenous and petiolicolous, scattered or gregarious, orange- 
yellow. Peridia slightly erumpent, eupulate, 0*2 0-25 mm. diam., tinted 
cream, margins slightly expanded, not revolute, minutely dentate. Spores 
subglobose, polygonal, or elliptical, 20-30 x 18-22mmm., epispore hyaline, 
densely and minutely verrueulose, 1 mmm thick, cell-contents granular, 
yellow. 

Host: Plantayo spathnlata Hook. f. On leaves and petioles. Herb. 
No. 275. Burke's Pass (Canterbury), W. D. Retd! 18 Nov., 1919. 

Distribution: Victoria ; New South Wales ; Tasmania. 

The host is endemic, and, although not uncommon in the South Island, 
is confined to a few localities in the North. (Cheeseman, 1906, p. 671.) 

This species is characterized by the scattered, small-sized aecidia. 

7. Aecidium hupiro n. form-sp. (Text-fig. 109, and Plate 1, fig. 9.) 

Rubiaceae. 

0. Spermogones amphigenous, immersed, honey-coloured, surrounded by 
the aecidia. 

T. Aecidia hypophyllous, crowded in irregularly-ciroular groups, seated 
on discoloured and slightly-inflated areas visible on the upper surface, 
yellow. Peridia erumpent, cylindrical, 1 mm. high, 0*4-0*5 mm. diam., 
margins erect, not revolute, irregularly lacerate, tinted yellow. Spores 
polygonal or elliptical, 42 50 x 34-40 mmm.; epispore hyaline, densely 
and coarsely verrueulose, 2-5*5 mmm. thick, cell-contents coarsely granular, 
pallid yellow. , 
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Host: Coprosma foetidissima Forst. On leave* and petioles. Herb. 
No. 771. Alpha Hut, Mount Hector (Wellington), 1,700 m., H . Hamilton! 
J. G . Myers / 15 Feb., 1921. 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 
p. 259.) 

The upright cylindrical peridia and large size of the spores serve to 
characterize this species. 

8. Aecidium Celmisiae - discoloris n. form-ap. (Text-fig. Ill, and 

Plate 2, fig. 2.) Compositae. 

0. Spermogoncs scattered, sparse, epiphyllous, immersed. 

1. Aecidia amphigenous, chiefly epiphyllous, orange-yellow, scattered 
or arranges! in small orbicular groups. Peridia cylindrical, erumpent, 
standing 1 nun. above the leaf-surface, 0*1 mm. diam., margins incurved, 
at first dentate, becoming deeply lacerate, white. Spores subglobose, 
elliptical, or obovatc, 36-42 X 28-34 innini.; opispore hyaline, covered 
with densely-packed deciduous tubercules, 3 mmm. thick, cell-contents 
orange-yellow, granular. 

Hosts * 

('ehnisia discolor Hook. f. On leaves. Herb. No. 384. Mount 
Peel (Canterbury), 900 ui., H. H. Allan 1 6 March, 1921. Tooth 

Peaks (Otago), W. D. Reid! 7 April, 1921. (Type.) 

Celmisia Sinclairu Hook. f. Herb. Nos. 385, 435. Lake Harris 
track (Otago), 1,000 m., W. D. Real! 6 May, 1921. Mount 
Isobel, Hanmer (Canterbury), 1,200 m., W. D. Reid! 4 Nov., 
1921. 

Celmisia prorepens Petrie. Herb. No. 385. Mount Dick (Otugo), 
1,400 m., W. D. Reid! 24 April, 1921. 

All three hosts are endemic, and all are confined to the mountain-rang* s 
of the South Island. (Cheoseman, 1906, pp. 303-6.) 

This species is characterized by the small cylindrical peridia, and more 
especially by the fact that the epispore is covered with a layer of closely- 
packed, coarse, deciduous tubercules. Aevuhum Celmisiae-Petriei is the 
only other New Zealand species that possesses this feature. 

9. Aecidium Celmisiae-petiolatae n. forin-sp. (Text-fig. 110, and Plate 2, 

fig. 3.) 

0. Unknown. 

I. Aecidia hypophyllous, seated on discoloured spots visible on the 
upper surface, scattered or more commonly in small orbicular groups, 
pallid orange. Peridia flattened-globose, 0*25 mm. diam., immersed, mar¬ 
gins incurved, hyaline, covered by the dense tomentum clothing the leaf- 
surface. Spores polygonal, elliptical, or obovate, 27 45 X 20-26 mmm.; 
epispore hyaline, densely and minutely verruculose, 1 1*5 mmm. thick, 
cell-contents granular, tinted yellow. 

Host: Celmisia petiolata Hook. f. On leaves. Herb. No. .*583. Arthur's 
Pass, Canterbury, 1,000m., E. H. Atkinson! 15 Feb., 1920. (Type.) 

The host is endemic, and is confined to the mountain regions of the 
southern portion of the South Island. (Cheeseman, 1906, p. 307.) 

This rust is characterised by the depressed-globose aecidia, large s(>ores, 
and hyaline, finely verruculose epispore. Sections are necessary to deter¬ 
mine the shape and size of the peridium. 
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10. Aecidium Celmisiae-Petriei n. form-sp. (Text-fig. 112, and Plate 2, 

% 4.) 

0. Spennogones scattered, sparse, seen only in sections. 

1. Aecidia hypophyllous, in linear groups, seated on discoloured spots 
visible on the upper surface, forming conspicuous bullate areaB beneath the 
tonientuni of the leaf, long covered. Peridia cylindrical, 0*25 mm. diam., 
distorted by pressure of the overlying tomentum, margins incurved, deeply 
and irregularly lacerate, white. S|>ores elongate-elliptical, or obovate- 
elliptical, 36-52 X 20-25 mmm.; episjx>re hyaline, densely covered with 
deciduous tubercules, 2 nunm. thick, cell-contents granular, orange-yellow. 

Host: Cehnisia Petriei Cheesem. On leaves. Herb. No. 382. Lake 
Harris track (Otago), 1,100m., W. D. Reid! 6 May, 1921. (Type.) 

The host is endemic, and confined to the mountains of Otago. (Cheese- 
man, 1906, p. 311.) 

This species differs from others on Cehnisia on account of the elliptic- 
oblong spores, and the presence of deciduous tubercules on the epispore. 
The aecidia are permanently coveml by the dense tomentum which clothes 
the leaf-surface ; this soon causes the peridia to become malformed, so 
that sections of young specimens are necessary to determine the Bhape $nd 
size of the peridium. 

11. Aecidium Macrodontae n. form-sp. (Text-fig. 108, and Plate 2, 

fig. 1.) 

0. Spermogones amphigenous, chiefly epiphyllous, sparse, associated 
with the aecidia. 

I. Aecidia hypophyllous and petiolicolous, crowded in irregularly-shaped 
groups up to 10 mm. long, seatod on discoloured distorted spots visible on 


Flo. 102.— Aecidium otayense Linds. Aecidiosporos from Clematis indivisa Willd. 

Flo. 103.— Aecidium Ranunrutucearum DC 1 . Aceidiosporcs from Ranunculus LyaUii 
Hook. f. 

Fig. 104.— Aecidium kowhai 0. H. Cunn. Aecidiospores from Rdwardsta tetrapteru 
(J. Mill) Oliver. 

Fiu. 106. - Aecidium Milled (1. H. Cunn. Aecidiospores from Aristotelia serrata (Foret.) 
Oliver. 

Fio. 100.— Aecidium Myopori G. H. Cunn. Aecidiospore* from Myoporum lartutn 
Foret, f. Note largo laohrvmiform spore on the left. 

Flo. 107. -"Aecidium Plavtaginis-variae McAlp. Aeoidiospores from Plantago spathulala 
Hook. f. 

Fro. 108.— Aecidium Macrodontae G. H. Cunn. Aeoidiospores from Olearia macrodonta 
Baker. 

Fio. 109.--^4«ctdtMM hupiro G. H. Cunn. Aeoidiospores from Cojirosma foetidiesima 
Foret. 

Flo. 110.— Aecidium Celmisiue-petidUUae G. H. Cunn. Aeoidiospores from Cehnisia 
petidata Hook. f. 

Flo. Ill*—Aecidium Celmisiac-discoloris G. H. Cunn. Aecidiospores from Celmieia 
discolor Hook. f. Note the ooaree deciduous tubercules with which the 
epispore is oovernd. 

fro. 112.— Aecidvu/m Celmisiae-Petriei G. H. Cunn. Aecidiospores from Celsmia Petriei 
Cheesem. Note deeidious tubercles. 

Flo. 113.— Uredo toetoe G. H. Cunn. Uredospores from Arundo consptcua Font. f. 

Fio. 114.— Uredo Crinitae G. H. Cunn. Uredospores from Dichelachne crinila (Font, f.) 
Hook. f. 

Fio. 115. - Uredo harete G. H. Cunn. Uredospores from UierocMot reddens (Font. f») 
R. Br. 

Flo. 116.— Undo Scirpi-nodosi Me Alp. Uredospores from Scirpus inundates Poir. 

All figures x 600. 
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the upper surface, pallid yellow. Peridia immersed, the margins ulone 
showing, 01-0*2 mm. diam., margins incurved, dentate, white. Spores 
polygonal, elliptical, or obovate, 25-37 x 18-24 minm.; epispore hyaline, 
densely and rather coarsely verruculosc, 1 iiiniin. thick, cell-contents tinted 
yellow, granular. 

Host: Olearia mac radon hi Baker On leaves and petioles. Herb. 
No. 277. The track, (’linton Valley (Otago). K. //. Atkinson! 18 Jan., 
1920. (Type.) 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 
p. 286.) 

This species is separated from Aecidium Olet trine Me A Ip. on account of 
the much larger spores. Moreover, the minute immersed peridia and 
distorting habit are distinctive features. 


2. Uredo Persoon. 

Pers., Senes. Mnq. Bot. Roemei , vol. 1, p. 93, 1794. 

II. Uredosori without peridia, frequently surrounded by or mixed with 
paraphyses, erumpent, definite, pulverulent, builate or pulvinute, usually 
surrounded by the ruptured epidermis, sometimes long covered. Uredo- 
spores borne singly on pedicels, never catenulute, globose, elliptical, or 
obovate; epispore hyaline or coloured, verrucosa or more commonly eohinu- 
late, seldom smooth; germ-pores 2 to several, scattered or equatorial, 
conspicuous or indistinct, sometimes papillate. Germinating by the pro¬ 
trusion of a germ-tube which penetrates the host-tissues through the 
stomata. 

Distribution : World-wide. 

This form occurs in the cycle of certain species belonging to the families 
Pucciniaceae (excluding Gymnosporanyutnt ), Tronartiaceae, t'oleosporiaceae, 
and Melaiupsoraceae, ami is in fact the commonest of all spore-forma 
occurring in the IJredinules. 

The form-genus is characterized by the spores being borne singly on 
pedicels, not in chains, and by the fact that the sori are naked and not 
contained within peridia. 

Twelve form-species are recorded in this paper; of these, nine are 
endemic, and the remaining three indigenous. 


Key to Form-species op Uredo. 

Hosts belonging to the family Gramineae. 

Spores over 30 mmm. long. 

Epispore thin, 1 mmm. 

Epispore thick, 2 mmm. or more .. 

Spores under 30 mmm. long .. 

Hosts belonging to the family f'yperaceae 
Hosts belonging to the family Lihaceae. 

Epispore minutely and closely eehinulate 
Epispore coarsely and sparsely eehinulate 
Hosts belonging to the family Chonopodiaeoae 
Hosts belonging to the family UmbeUifer&e 
Hosts belonging to the family (kimpositae. 

Epispore tnin, 2 mmm. and under. 

Epispore elosely and finely eehinulate 
Epispore coarsely and moderately eehinulate 
Epispore thick, 3 6 mmm. 

Spores over 40 mmm. long 
Spores under 40 mmm. long •. 


]. V. Crinitae. 

2. V. karri u. 

3. 17. toetoe. 

4. f \ Ncirpi-nodosi. 

5. V. Dinnellue , 

6. U. Phormii. 

7. U . Rhagodiat. 

8. U. inflata. 


11. U . tupare . 

12. U . wharanui. 

9. U. OUariae. 

10. U. sonthlandicu*. 
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1. Uredo Crinitae n. form-sp. (Fig. J14.) tiramineae. 

II. Uredosori amphigonous, seated on discoloured spots, scattered, 
seldom confluent, elliptical, 1 111 m. long, reddish - orange, pulverulent, 
surrounded by the ruptured epidermis. Spores globose or subglobose, 
38-41 mmm. diam.; epispore hyaline, closely and finely echinulate, 
1 mmm. thick, cell-contents orange-yellow, granular; germ-pores scattered, 
numerous (12 18), conspicuous; mixed with and partially surrounded by 
numerous hyaline, capitate paraphyses. 

Host: Dkhelachne crinita (Forst. f.) Hook. f. On leaves. Herb. 
No. 760. Akaroa (Banks Peninsula), 300m., W. />. Reid! 16 Jan., 
1922. (Type,) 

The host is indigenous and is widespread ; it occurs also in Australia 
and Tasmania. (Oheeseman, 1906, p. 873.) 

This rust is readily distinguished from any other on the Gramineae 
by the large globose spores, thin hyaline finely-echinulate epispore. and 
numerous scattered, conspicuous germ-pores. 

2. Uredo karetu n. form-sp. (Fig. 115.) 

II. Uredosori hypophyllous, seated on dark-coloured spots visible on 
the upper surface, linear, 1 nun. long, seldom confluent, pulverulent, orange- 
yellow, surrounded by the ruptured epidermis. Spores subglobose or 
obovate, 34 45 x 30 35 mmm.; epiNpore tinted yellow, finely and mode¬ 
rately eohinulate, 2- 2*5 m. thick, cell-contents yellow, granular; germ-pores 
scattered, numerous (8-12), obscure. 

Host: Hierochloc redolens (Forst. f.) R. Br. On leaves. Herb. No. 762. 
♦Seu-level. Bluff (Southland), W. D. Reid! 26 May, 1922. (Type.) 

The host is indigenous, and is abundant in moist places throughout; it 
occurs also in Fuegia, Tasmania, and Victoria. (Oheeseman, 1906, p. 855.) 

This rust is characterized by the large size of the spores, thick, finely- 
echinulate epispore, and numerous scattered obscure germ-pores. Pucci in a 
Hierochloae 8. ito, a species belonging to the P. coronata group on account 
of the coronate apex of the teleutospores, differs in the uredospore stage 
from that described above, the uredospores of this species being much 
smaller (16 27 x 12 18 mmm.). It was first described from Japan by 
Ito (1909). 

3. Uredo toetoe n. form-sp. (Fig. 113.) 

II. Uredosori hypophyllous, scattered, seated on discoloured spots 
visible on the upper surface, elliptical, 0*5-1 min. long, or confluent and up 
to 4 mm. long, bright reddish-brown, pulverulent, naked or surrounded 
by the ruptured epidermis. Spores elliptical or subglobose, 20 30 X 
20-26 mmm.; epispore reddish-brown, finely and closely echinulate, 
1*5-2mmm. thick, cell-contents granular, brown; germ-pores scattered, 
numerous (7-12), conspicuous, papillate. 

Host: Arundo conspicua Forst. f. On leaves. Herb. No. 759. 
Hokianga (Auckland), E . B. Levy! 24 Feb., 1921. Sandhills, I^evin 
(Wellington), 16 m., E. H. Atkinson / G. H. C. 12 Oct., 1922. (Type.) 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 
p. 893.) 

The rust is characterised by the conspicuous reddish-brown sori, closely 
and finely echinulate epispore, and numerous scattered, conspicuous, 
papillate germ-pores. 
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4. Uredo Scirpi-nodosi McAlpine. (Fig. 116.) Cyperaceae. 

McAIp., Rusts Avs., p. 202, 1906. 

II. Uredosori caulicolous, scattered or crowded, elliptical, up to 2 mm. 
long, cinnamon-brown, bullate, pulverulent, becoming exposed by the 
longitudinal Assuring of the epidermis. Spores elliptical, obovate, or 
subglobose, 25-35 X 20-25 mmm.; epispore tinted cinnamon - brown, 
ooarsely and sparsely echinulate, 2-2*5 mmm. thick, cell-contents granular, 
cinnamon-brown ; germ-pores equatorial, 2, conspicuous. 

Host: Scirjms mundatus Poir. On stems. Herb. Nos. 282, 325. 
Seashore (Wellington), E. //. Atkinson! 17 April, 1920 ; 27 Jan., 1921. 
Bog, Tiritea, Palmerston North (Wellington), 300 m., O. //. 0. 4 March, 
1921. Seashore, Bluff (Southland) W. D. Reid! 26 May, 1922. 

Distribution: Victoria. 

The host is indigenous, and is widespread, occurring in marshy localities 
from sea-level to 1,000 m.; it occurs also in Australia, Malay Archipelago, 
and temperate South America. (Cheeseman, 1906, p. 775.) 

The rust forms conspicuous bullate sori on the stems; these are usually 
severely infected with Darluea jilmn Cast. Characterized by the thick 
coloured epispore and the two equatorial conspicuous germ-pores. 

5. Uredo Dianellae Dietel. (Fig. 117.) Liliacoae. 

Diet., Hedw ., vol. 37, p. 213, 1898. 

Not Uredo Dianellae Kac., Parasit. Algen <C? Pilze Javas , vol. 2, p. 33, 1900. 

II. Uredosori hypophyllous, seated on reddish-purple spots which are 
visible on the upper surface, scattered, elliptical, 1 mm. long, or confluent 
and up to 5 mm. long, pulverulent, pallid brown, bullate, surrounded by 
the ruptured epidermis. Spores subglobose or broadly elliptical, 16-22 mmm. 
diam.; epispore hyaline, densely and finely echinulate, 1*5 mmm. thick, 
cell-contents granular, yellow; germ-pores scattered, numerous (6 8), 
obscure. 

Host: Dianella intermedia Endl. On leaves. Herb. No. 762. Horahora 
Rapids, Waikato River (Auckland), E . H . Atkinson / 26 March, 1921. 

Distribution : Java ; Ceylon ; Hong-Kong. 

The host is indigenous, and is widespread; it occurs also in Norfolk 
Island and Polynesia. (Cheeseman, 1906, p. 715.) 

Characterized by the small spores, densely and finely echinulate hyaline 
epispore, and numerous scattered, obscure germ-pores. 

Although this form does not agree in all particulars with the descrip¬ 
tion published by Dietel, it resembles it too closely to allow of its 
being separated as a distinct species. It agrees in most particulars with 
U. DianeUae Rac., so that this form is better classed as a synonym. 

6. Uredo Phormii n. form-sp. (Fig. 118.) 

II. Uredosori hypophyllous, seated on discoloured spots visible on the 
upper surface, scattered or more commonly crowded into irregular groups 
often covering the entire undcr-surface of the leaf, elliptical, 1 mm. long, 
or confluent and up to 6 mm. long, ferruginous, bullate, pulverulent, 
surrounded and partially covered by the ruptured epidermis. Spores 
obovate, elliptical, or subglobose, 21-30 X 17-22 mmm.; epispore golden- 
brown, coarsely and sparsely echinulate, 2*5-3 mmm. thick, cell-contents 
brdiwn, granular; germ-pores scattered, 3-5, commonly 3, conspicuous. 
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Hosts 

Phormium tenax Forst. On loaves. Herb. Nos. 755, 775. Plimmer- 
ton (Wellington), 20 m., R . Waters ! H. Drakel 6. H. 0. 16 Jan., 
1922. (Type.) 

Phormium Colensoi Hook. £. Herb. No. 757. Tokaanu Waiouru 
Road, Taupo, 800 m., E. H . Atkinson / 11 March, 1922. 

Both hosts are indigenous, the former being common throughout, and 
extending to Norfolk Island, whilst the latter is endemic. (Oheeseman, 
1906, p. 716.) 

This rust is characterized by the small spores, coloured coarsely and 
sparsely echinulate thick epispore, and conspicuous scattered germ-pores. 
Severely infected leaves are useless for milling purposes. 

7. Uredo Rhagodi&e Cooke and Massee. (Fig. 119.) Chenopodiaceae. 

Cke. et Mass., Grei \, vol. 15, p. 99, 1887. 

II. Uredosori amphigenous, chiefly hypophyllous, scattered, bullate, 
reddish-brown, orbicular, 1 1*6 mm. diam., long covered, at length free 
and surrounded by the ruptured epidermis. Spores globose or obovate, 
22 30 X 20 23 mmm.; epispore cinnamon-brown, sparsely and moderately 
echinulate, 2 2*5 mmm. thick, cell-contents granular, cinnamon-brown ; 
germ-pores scattered, numerous (8 10), conspicuous. 

Host: Rhagodta nutans R. Br. On leaves. Herb. No. 294. Seashore, 
Seatoun (Wellington), E. //. Atkinson / G. H. (\ 27 Jan., 1921. 

Distribution : Victoria. 

The host is indigenous, and is not uncommon on rocky areas near 
the sea-coast; it occurs also in eastern Australia. (Choesernan, 1906, 
p. 578.) 

The spore-measurements (20 X 15 mmm.) given by Cooke and Massee 
are much too small, as has been ascertained by McAlpine (1906, p. 207) 
from an examination of part of the type material. 

8. Uredo injfl&ta Cooke. (Fig. 120.) Umbelhferae. 

Cke., Grew, vol. 19, p. 48, 1890. 

II. Uredosori amphigenous, crowded or scattered, seldom confluent, 
irregular in shape, usually elliptical when up to 4 mm. long, bullate, pallid 
ferruginous, long covered by the epidermis. Spores globose or shortly 
elliptical, 25-35 X 22 32 mmm.; epispore hyaline, minutely and densely 
verruculose (appearing smooth when wet), up to 6 mmm. thick, slightly 
thickened at the apex (2-3 mmm.), cell-contents granular, tinted cinna¬ 
mon ; pedicel persistent, hyaline, fragile, up to 25 X 5 mmm.; germ-pores 
indistinct. 

Host: An isotome latifolia Hook. f. (—Ligusticum latifolium Hook. f.). On 
leaves. Herb. No. 41. Campbell Islands, T. Kirk l 1890. (Type collection.) 

Distribution: Campbell Islands. 

The host is endemic, and confined to the Campbell and Auckland 
Islands. (Cheeseman, 1906, p. 215.) 

This species is characterized by the almost smooth thick and hyaline 
epispore. This may prove to be a species of Uromyces , but this can be 
verified only by germinating the spores, and as the material at hand is too 
old (all attempts to germinate the sporeB having failed) it is retained here 
for the present. 
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9. Uredo Oleariae Cooke. (Fig. 125.) Compositae. 

Cke., Urev., vol. 19, p. 48, 1890. 

II. Uredo8ori hypophyllous, seated on discoloured spots visible on 
the upper surface, orbicular, 1 mni. diam.. pulverulent, reddish-brown, 
deeply seated in the dense tomentum clothing the leaf-surface. Spores 
subglobose, elliptical, or obovate. 42-55 X 35 40uimm. ; epispore hyaline, 
coarsely and sparsely echinulate, varying in thickness from 3 to 6 mmm., 
cell-contents granular, tinted ferruginous ; germ-pores indistinct. 

Host: Olearia Lyallii Hook. f. On leaves. Herb. No. 42. Fort ltoss 
(Auckland Islands), T. Kirk! 1890. (Type collection.) 

Distribution: Auckland Islands. 

The host is endemic, and is confined to the Auckland Islands and the 
Snares. (Oheeseman, 1906, p. 283.) 

The published description of Cooke's is far from accurate, as the spores 
are stated to be 22 X 15 tnmin., and the epispore to be smooth. Fortunately 
I have part of the type collection, aud the above description has been drawn 
up from this. The epispore in different spores varies in thickness, and 
when mounted and examined in the usual manner is seen to be very 
irregular ; when the spores are boiled for a few seconds in lactic acid the 
outer covering swells somewhat and a distinct inner wall becomes visible 
(fig. 125, a). The large size of the spores, together with the thick coarsely- 
echinulate epispore, serve to characterize the species. 

10. Uredo southlandicus n. form-sp. (Text-fig. 122, and Plate 2, fig. 6.) 

II. Uredosori epiphyllous, scattered evenly over the leaf-surface, orbi¬ 
cular, 1 2 mm. diam., bullate, golden-brown, long covered. Spores sub- 
globose or elliptical, 28 85 x 24-28 mmm.; epispore hyaline, coarsely and 
sparsely echinulate, 4-5 mmm. thick, cell-contents granular, orange; germ- 
pores indistinct. 

Host: Olearia a nr/nut if olio Hook. f. On leaves. Herb. No. 753. 
Stewart Island, T. Kirk! Jan., 1882. Sea-level, Bluff (Southland), 
L. Cockayne ! 26 May. 1922. (Type.) 

The host is endemic, and is confined to the southern part of the South 
Island and to Stewart island. (Cheeseman, 1906, p. 281.) 

This species is characterized by the thick, coarsely and sparsely echinu- 
late epispore, and by the epiphyllous covered sori. 

11. Uredo tupare n. form-sp. (Fig. 123.) 

II. Uredosori hypopliyllous, scattered, seated on pallid spots visible on 
the upper surface, orbicular, 1 mm. diam., orange, fading with age to pallid 
yellow, pulverulent, deeply seated in the dense tomentum of the leaf. Spores 
obovate or elliptical, 40-55 X 25-31 mmm.; epispore hyaline, closely and 
finely echinulate, 1-5-2 mmm., cell-contents granular, yellow; germ-pores 
scattered, numerous (6-8), obscure. 

Host: Olearia Colensoi Hook. f. On leaves. Herb. Nos. 758, 773. 
Mount Waiopehu (Wellington), 1,700 m., G . H. C . 26 October, 1919. 
(Type.) Table-top, Mount Hector (Wellington), 1,120m., E . H . Atkinson! 

6 Feb., 1921. Mount Dennan (Wellington), 1,000 m., E . //. Atkinson! 

7 Jan., 1922. 

The host is endemic, and widely spread throughout the mountain areas. 
(Cheeseman, 1906, p. 282.) 

The large-sized spores and closely and finely echinulate epispore 
characterize this species. 
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Fla. 117. — Uredo Dianellae Diet. Uredospores from Dianella intermedia Emil. 

Fid. 118.— Uredo Phormn G. H. Cunn. uredospores fiom Phormiuvi tenax Font. 
Fio. 119.— Uredo Rhagodiae Cke. et Mass. Uredospores from Rhagodia nutans R. Br. 
Fig. 120.— Uredo infiata Cke. Uredospores from Ameotome latijolta Hook f. 

Fig. 121.— Pucctnta Celmisxae G. H. Cunn. Uredospores from Velmvna longtfolia Cass. 
Fla. 122.- Uredo southlandicus G. H. Cunn. Uredospores from Uleana angustifolia 
Hook. f. 

Fig. 123.— Uredo tupare G. H. Cunn. Uredospores from Ulaena Cohnsm Hook. f. 
Fta. 124.— Uredo Vfharanui G. H. Cunn. Urodospoies from Uleana insignia Hook, f 
Flo. 125. —Uredo Olearioe Cke. Uredospores from Uleana Lyalin Hook. f. The spore 
on the right has been boiled for a few seconds m lactic-acid solution. Note 
inner wall 

Flo. 120.— Darluca Filum Cast. Pyonidia and conidia from the uredoson of Puccini a 
Jwncophila Cke. et Mass, on Juneus vaginatu# R. Br. Pyonidia X 200; 
oonidia x 480. 

Fig. 127.— Tubercnlina perstcina Saoo. on Aectdium otagense Linds., from Clematis 
Colensoi Hook. f. (a) Part of a sporodouhiuin, x 24; (6) conidiophores, 
X 900; (r) conidia, X 400. 

All figures X 400, with the exception of figs. 126 and 127, 
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12. Uredo wharanui n. form-sp. (Fig. 124.) 

II. Uredosori hypophyllous, seated on pallid spots visible on the upper 
surface, orbicular, 1 mm. diam., bullate, reddish-orange, pulverulent, deeply 
buried in the dense tomentum of the leaf-surface. Spores elliptical or 
obovate, 35 55 X 26-34 mmm.; epispore hyaline, coarsely and moderately 
echinulate, 2-2*5 mmm , thick, cell-contents granular, reddish-orange ; germ- 
pores indistinct. 

Host: Olearia insignia Hook. f. On leaves. Herb. No. 778. Woodside 
Creek, Wharanui (Marlborough), E. H . Atkinson / 3 Nov., 1922. 

The host is endemic, and is confined to the Marlborough District. 
(Cheesernan, 1906, p. 279.) In size and shape the spores of this species 
resemble the preceding ; it is separated on account of the thicker, coarsely 
and moderately echinulate epispore, and bright reddish-orange colour of 
the sori. 

The following species and form-species have been recorded as occurring 
in New Zealand, but, as I have not seen specimens, I am unable to give 
descriptions; moreover, as in most instances the published descriptions are 
so fragmentary as to bo useless for comparative purposes, I have not 
included them here. 

(a.) Uromyces AzorellaeV ko., Grev. t vol. 10, p. 2, 1890. 

Host: Azorella trifoliata Benth. et Hook. f. (Pozoa trifoliata Hook. f.). 
Collected in Hawke’s Bay by Colenso. 

(b.) Uromcyes citriformis Berk., FI N.Z., vol. 2, p. 210, 1855. 

Host: “ On leaves of some orchid, apparently a TMymtira .” 

V . citriformis Bab. ( Ildbk. FI. N.Z. , p. 625, 1864) is an error of com¬ 
pilation. Mr. Mason, Imperial Bureau of Mycology, Kew, states that there 
are no specimens of this species at Kew or the British Museum. As no 
specimens are known, and as the description is too imperfect for determina¬ 
tion, and as the host also is unknown, it would be advisable to discard this 
name. 

(c.) Uromyces scariosus Berk., FI. N.Z. , vol. 2, p. 195, 1885. 

Hosts : Geranium dissectum L. and G. microphyttum Hook. f. (~ Geranium 
potentilloide8 Hook. f. 

Collected in Hawke’s Bay by Colenso. 

(d.) Puccinia not'o-zelandica Bubak, Sitz-ber. Boehm . Ges. Wiss. 9 p. 5, 1901. 
P. compacta Berk., FI. N.Z. , vol. 2, p. 195, 1855. 

Host: Myosotis capitata Hook. f. 

These specimens were said to have been collected in the South Island, 
but the host is confined to the Auckland and Campbell Islands. (Cheese- 
man, 1906, p. 163.) 

(e.) Aecidium Anisotomcs Reich., Ardt. Sitzungber. K. AJcad . der Wissensch 

p. 3, 1865. 

Host : Angelica geniculata Hook. f. 

Possibly Puccinia cuniculi G. H. Cunn., although the description does 
not agree with that of the aecidium of this host. 
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(/.) Aecidium dissimenatum Berk., Hdbk. FI. N.Z ., p. 756, 1867. 

Host: Hypericum japonicum Thunb. 

Me Alpine (1906, p. 200) records this rust as occurring in Australia on 
the same host. 

(g.) Aecidium monocystis Berk., FI. N.Z.. vol 2, p. 196, 1855. 

Host: PhyUachne Colensoi Berggr. (=* Helophyllvw Colensoi Hook. f.). 
McAlpine (1906, p. 197) states that this is common on Abrotanella 
forsterioides Hook. f. in the vicinity of Hobart, and doubts the determination 
of the host as given above; he claims that it is scarcely likely that the 
same species would occur on hosts belonging to the Compositae and Oan- 
dolleaceae (= Styiidicae). Mr. Rodway, Government Botanist, Hobart, 
has written to me to the same effect: he believes that the species was in 
error stated to have been collected in New Zealand, and was really collected 
in Tasmania. Although Abrotanella occurs in New Zealand, all the species 
are endemic ; so that the matter must remain at issue until the original 
host is correctly determined. 

(h.) Vredo Acaciae Cke., Grev ., vol. 19, p. 3, 1890. 

Host: Acacia sp. 

The description is too incomplete for determination, but it will doubtless 
prove to be a species of Vromycludinm. 

(i.) Vredo antarctira Berk., FI. Antarrt ., p. 176, 1847. 

Host: Luzula crinita Hook, f. The host is confined to the Auckland 
and Campbell Islands. 

(j.) Aecidium Discariae Cke., Grec ., vol. 14, p. 89. 1886. 

This form belongs to the cycle ot Vromyces Discariae G. H. Cunn. 


APPENDIX: FUNGI PARASITIC UPON THE UREDINALES. 

In the past numerous fungi belonging to the following genera have been 
recorded as parasitizing the various spore-forms of the Vredinales 

Phycomycetes: Olpidium (= Olipidiella). 

Asoomycetes : MycosphaereUa (= Sphaerella). 

Fungi Impcrfecti: Sphaeropsidales---P%/fotf ic/a ; Ascochyta ; Darluca. 

Hyphorayoetes— Cladosporium ; Fusarium ; Fusoma ; Maerospormm ; 

Oospora; Ramularia; Tubercuhna. 

Doubtless many of these will later prove to be merely saprophytic, 
their contiguity with a rust upon the same host-plant leading to the belief 
that they were parasitic upon the rust. 

So far only the two species described below have been collected in New 
Zealand; Darluca is exceedingly common, especially on the uredosori of 
many of our rusts, but Tuberculina has been collected once only. Both 
species are included under the Fungi Imperfecti, the former belonging 
to the Sphacropsidales (Sphaerioidaceae-Hyalodidymae), the latter to the 
Hyphomycetes (Tuberculariaceae-Amerosporae). 

Darluca Castagne. 

Cast., Cat. PI. Mus. Suppl ., p. 53, 1851. 

Pycnidia free, superficial, depressed, or conico-globose, obsoletely papil¬ 
late, ostiolate, black; context of closely-woven thiok-walled coloured 
hyphae. Spores (conidia) 1-septate, hyaline, elliptic-oblong or fusoid, 
muticate; borne singly on simple unbranched pedicels. 
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Habitat: Parasitic upon the spcrmogones, aecidia, uredosori, and 
telcutosori of numerous Uredinales; saprophytic upon the leaves of de¬ 
ciduous plants. 

Distribution : Europe ; North and South America ; Africa ; Ceylon ; 
Japan; Australia. 

Although eight species have been described, only one has been collected 
here. It is probable that many of these so-called species are but variable 
forms of D. Fihm , as in many instances they appear to have been erected 
on slight differences in the size of the spores, a character too variable to 
be considered specific ; for, as is shown below, in D. Filuw alone the spores 
on different hosts range in length from 10 to 18 mmm.; furthermore, this 
variation may be seen in the spores from a single pycnidium. 


1. Darluca Filum Cast ague. 


(Text-fig. 126, and Plate 2, fig. 5.) 

llredinales. 


Cast., J.c. 


Sphasria Fihm Biv.-Bern., Beriih. Stirp. rar Sic, Manip ., vol. 3, p. 12, 1816. 
rhomn Filum Fr„ Syst. Myc, % vol. 2, p. 647, 1823. 

Pycnidia superficial or immersed, scattered or gregarious, eonico- 
globose, elliptical, obovate, or depressed-globose, 90 120 X 60 *100 mmm. 
diam., ostiolate, smooth, black. Conidia 1-septate, hyaline, fusoid, smooth, 
10-18 x 3-6 mmm., slightly or not constricted at the septum, muticate. 

Habitat: Parasitic upon the spores of the following species: Uromyces 
otakou G. H. Cunn. (IT); U. Polyyom Fcl. (II); Uromycladium alpinum 
McAlp. (II); Urom, notabile McAlp. (II); Urom. Tepperianum (Sace.) 
McAlp. (Ill); Puccimn Cancis Schroct. (II, Ill); P, Chrysanthemi Roze 
(II); P, Coprosime Cke. (Ill); P. Flynn Westnd. (II); P. Hohcriae 
Wakef. (Ill); P . Hydrocotylcs Cke. (II); P. juncophila Cke. et Mass. (II); 
P, Mormoni McAlp. (II); P, PlaguwUii McAlp. (Ill); P. Poarntn Niels. 
(II); P, pulverulenta Grev. (II); P. punctata Link. (II) ; P. whakatipu 
G. H. Cunn. (II); P. IJnciniarum Diet, et Neg. (II, III); Phragmidvm 
nooae-zelandtae G. H. Cunn. (I); Phr. Potentillae P. Karst. (I, II); 


Plait. 1. 

Fro. 1.— Pkragmidium Acutnae Cl. H. (Hmn. Caeom&ta and teleutoBori from Acuena 
microphytla Hook. f. Arrows point to the minute teleutosori. 

Flo. 2,-—Phragmidium nonie-zcbindiue G. H. Cunn. Telcutosori from Araena novae - 
zdandiae T. Kirk. 

Fro. 3. - Pkragmidium Potent iliac P. Karst. Telcutosori on Acaena Sanguisorbae Vahl. 

Fig. 4. - Hamaspora acutvonma Syd. Telcutosori on Rubus australis Foret, f. Note 
the long and much-entwined fibrils. Arrow points to sori from which the 
fibrils have disapjscared. 

Fio. 6.— MiUsina JUshopteridis G. H. Cunn. Uredosori on Histiopteris incisa 
(Thunb.) J. Sm. The white spots consist of numerous uredospores which 
have exuded from the immersed peridia. 

Fig. 6.— Melampsora Lini Desmaz. Teleutosori ou Linunt monogynum Foret. 

Fig. 7.— Aecidium MiUeri G. H. Cunn. on Aristotelia serrata (Forst.) Oliver. 

Fig. 8.— Aecidium Ranunculacearum IX. 1 . on Ranunculus Lyallii Hook. f. 

Fro. 9.—Aecidium hnpiro (J. H. Cunn. on Coprosma foetidissitna Foret. 

Fig. 10.— Aecidium kotchai G. H. Cunn. on Edwardna tetraptera (J. Mill.) Oliver. Photo 
by E. Bruce Levy. 

Fig. 11. — Aecidium Myopori G. H. Cunn. on Myoporum laelum Foret, f. 

Natural size. All photographs, with the exception of fig. 10, by the writer. 
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Aecidium otayense Linds.; A. Ranuneulacearum DC.; Vredo Dianellae 
Diet.; U. /caretu G. H. Cunn.; V. Phnrmii G. H. Cunn.; U. Scirpi-nodosi 
McAlp.; U. toetoe G. H. Cunn. 

Distribution: Europe; North and South America; Ceylon; Japan; 
Africa; Australia. 

From the foregoing it will be seen that in New Zealand this specie* has 
been collected on aecidia, caeomata, urodosori, and teleutosori. 

The mycelium ramifies through the sori and appears to plasmolyze and 
disintegrate those spores with which the hyphae come in contact; in cer¬ 
tain sori, indeed, it is difficult to obtain any unaffected sporeB. Generally 
the pycnidia are superficial and easily seen, but in certain cases, particularly 
when they are parasitic upon aecidia, they art* almost competely immersed, 
and their presence noted only when sections of the aecidia are examined. 
8accardo (Syll. Fumy., vol. 3, p. 410, 1884) states that the spores have on 
either end a few fine bristles ; I have failed to observe these, although I 
have examined numerous microtome sections of pycnidia of all ages. So 
common are the pycnidia on certain species that they have frequently been 
mistaken for spermogones, and described as such. 


TuBKHniLiNA Saccardo. 

Sacc., Mich., vol. 2, p. 34, 1880. 

(Jiedinula Npeg., Anal. Sue. <'ientif. Argent., p. 213, 1880. (Jordalia Gobi, 
Mem. Arad. Imp. Sri. St % Petersburg, vol. 32, p. 13, 1886. 

Sporodocliia plane or flattened-discoid, pulverulent, formed of closely 
compacted upright conidiophores, which are simple and unbranched. 
Spores (conidia) innate, unicellular, hyaline, smooth, subglobose. 

Habitat: Parasitic upon the aecidia, uredosori, and teleutosori of 
Uredinales. 


Platk 2. 

Fig. 1 .—Aecidium Macrodontae G. H. Cunn. on Olearia macrodonla Baker. 

Fig. 2 .—Aecidium Celmi'uae-discoloris U. 1£. Cunn. oil Celmisia discolor Hook. f. 

Fig. 3 .—Aecidium Cehnisiae-petiolatae G. H. Cunn. on Celmisia petiolala Hook. f. The 
aecidia are covered by the tomentum of the leaf, and in tho photograph 
appear an slightly-raised linear blisters, principally to the right of tne 
midrib. 

Fig. 4 .—Aecidium f'elmisiae-Petriei G. H. Cunn. on ('elnusia Petriei Cheesom. On 
the right of the midrib the groups of aecidia are covered by the tomentum, 
on the loft the tomentum has been stripped ofl and the distorted peridia 
and spore-masses exposed. 

Fig. 6 .—Darluca Filum Cast, on Uredo Srirpi-nodosi McAlp. Urodosori on the left, 
parasitized sori on the right. 

Flo. 6 .—Vredo sonthlandicus G. H. Cunn* on Olearia angustifolia Hook. f. Note the 
ohfuracteristio epiphyllous, bullate, scattered sori. 

Fig. 7 .—Puccinia namua G. H. Cunn. Aecidia on AnimUime filifolia (Hook, f.) 
Cockayne and Laing. 

Fig. 8 .—TuOercultna persicina Saco, on Aecidium otagense Linds. Note the flattened 
sporodoohia surrounded by the ruptured epidermis. 

Fio. 9 .—CoUosporium Fuchsias Cke. Uredosori on leaves of seedlings of Fuchsia 
excorticata (Forst. f.) L. f. 

Natural size. Photographs by the writer. All photographs are taken from dried 

herbarium material. 
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Distribution : Euroi>e ; South America. 

Although twenty species have been described, I doubt whether more 
than a third of this number are valid, as, judging from the published 
descriptions, most appear to have been separated on host'distinctions 
alone. 


1. Tuberculina persicina Saccardo. (Text-fig. 127, and Plate 2, fig. 8.) 

Sacc., Funtf. Ifal tab. 964, 1881. 

Tubetculatiu persicina Ditm., Sturm. Deutsch. FI., vol. 1, p. 99, 1817. Caeoma 
fallax ('da., Icon., vol. 5, p. 49, 1842. Ureda lilinna Rob., in Desm., 
Ann. Sci. Nat., ser. 8. vol 3, p. 11. 1847. Cordalia persicina Gobi, 
Mem. Acad. Sci. Imp. St. Petersburg , vol. 32, p. 18, 1885. 

Sporodochia discoid. 0-1 1*25 mm. diam., immersed, surface alone 
showing, pulverulent, consisting of closely compacted tinted hyphae, 
25-80 minm. long, 2 5 nmim. thick. Conidia unicellular, globose, or 
shortly elliptical, 7-14 mmni. diam., cpispore smooth, tinted dingy-violet 
or violet-brown. 1 mmm. thick. 

Habitat: Parasitic upon Aecidium otayeme Linds, on Clematis Colevsoi 
Hook. f. Miramar (Wellington), 20m., J. W . Bird! 5 Nov., 1920. 

Distribution: Europe. 

This fungus is conspicuous owing to the ]>owdery nature of the spore- 
masses, and the purple colour of the spores and sporodochia. These are 
piano-discoid in shape, and are surrounded by the ruptured epidermis and 
partly disintegrated peridia of the aecidia: the conidiophores are closely 
packed together, and somewhat resemble the hymenium of Stereum or some 
similar Basidiomycete. On their apices are borne the spores, which, owing 
to the method of production, frequently occur in chains. 

In the specimens at hand the parasite is seen frequently to infect the 
aecidia before they appear on the surface — i.e., before they dehisce—as 
when sections are examined aecidia in different stages of development 
may be seen in all stages of infection. But by far the greater number of 
parasitized aecidia appear to have been infected after they have expanded, 
since the sporidochia of the parasite are frequently seen to be partially 
surrounded by portions of the revolute margins, which give a very ragged 
appearance to the shoots of Clematis upon which the aecidia are located. 

Considerable confusion haR arisen in the past as to the systematic position 
of Tuberculina , and in many systematic papers it has been placed under 
the Ustilaginaceae ; in fact, certain authors state that on germination 
the spores give rise to promycelia [basidia] bearing sickle-shaped conidia 
[basidiospores]. This is not the case, however, for I have germinated the 
spores and find they produce long and slender hyphae. 

I have little doubt but that the so-called aecidium described and figured 
by Plowright (1899, p. 161) as occurring in the cycle of Pucdnia Vincae 
Berk, is this species. He states that the spores are finely echinulate ; but 
Grove (1913, p. 177), in a discussion of this so-called aecidium, states that 
they are smooth. Grove states that the organism in question is not an 
aecidum, and suggests that it may be a parasite; bis description agrees 
closely with T. persicina , differing only in colour, which is stated to be 
dark-brown with a greyish bloom. Grove also mentions that both Sydow 
(1904, p. 338) and Fischer (1904, p. 167) considered the sporidochia on 
Puednia Vincae to be primary uredosori. 
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It is worthy of mention that the larva of a dipterous insect, Ceddomyia 
uredinicola , also parasitizes the spores of many of our species of Uromyces , 
Puccinia , &c. The larva is about 3 mm. m length, and is conspicuous 
on account of its bright reddish-orange colour. It feeds only on the 
spores. 


IAT1N DIAGNOSES OF NEW SPECIES ANI) FORM-SPEC IES. 

The following diagnoses are arranged in order of genera as they appear 
in this paper, but the species under each genus are arranged in alphabetical 
order. 


1. Phragmidium Acaen&c sp. nov. (Fig. 93.) Rosaceae. 

0. Sperniagoniis amphigenis, sparsis, raris, conicis, subflavis. 

I. Caeomatiis hypophyllis, raris, rotundis, 0-5 1 mm. latis, vel ellipticis 
et 3 mm. longis, pulvinatis, pulverulentibus, flavis ; hyalino, clavatis para- 
physis einctis. Cacomatosporis globosis, obovatis, vel ellipticis, 18 28 X 
16-29 mnun.; epispono hyalino, minute tenuiter echinulato, 1-1*5 mmm. 
crasso, contentu flavo. vacuolato. 

III. Soris teleutosporiferis hypophyllis, caulicolis, sparsis. raris, rotundis, 
0*l-0-5 mm. latis, primum compactis et pulvinatis, demum pulverulentibus, 
splendidts-nigris, nudis, sons cum paucis sporis. Teleutosporis 4 7-cellulo, 
communiter 6, longis - eyhndricis, 50 95 X 20- 25 mmm.; apice rustice 
acuminato, vel rotundato, leniter ad non inerassato, saepe papillate hyalino, 
ad 10 mmm. longis, basi rotundato, apice et basi saepe necne attenuatis ; 
ad septa leniter necne constrietis ; episporio castaneo, 3-4 mmm. crasso, 
raro hyalino verrucoso; pediccllo persistente, hyalino apice tmeto, fistuloso, 
ad 50 mmm. longo, 5-9 mmm. crasso, ad basim 20 mmm. inflato, verru- 
culoso, foramine germinis ad cellulo 2 3, conspicuo. 

Hab.: In foliis vivis et petiolibus Acaenae microphyllae Hook. f. 
Horto Botanico, Gore, Southland, New Zealand. E. B. Levy . 


2. Phragmidium novae-zelandiae sp. nov. (Fig. 92.) 

0. Spermagoniis Phr. Acaenae similibus. 

I. Caeomatiis Phr. Acaenae similibus. 

III. Soris teleutosporiferis hypophyllis, sparsis, ellipticis ad 3 mm. 
longis, pulvinatis, primum pulverulentibus, demum in solide catervis 
conglutinaris, pallidis glauco-nigris, nudis, sporis numerosis in soris. 
Teleutosporis 4-8-cellulo, communiter 6-7, oblongis-cylindricis, 65-118 X 
18-24 mmm.; apice acuminato, raro rotundato, leniter necne crassato, 
in papillo apice ccllulo episporio continuato, tincto, in sumiua hyalino, 
8 mmm. longo, basi rotundato vel leviter attenuato ; ad septa non con- 
strictis ; episporio fusco-nigris, 4-6 mmm. crasso, rustice solide verrucoso ; 
pedicello persistente, hyalino apice tincto, ad 100 mmm. longo, 4-6 mmm. 
crasso, basim leniter necne inflato, verruculoso; foramine germinis ad 
cellulo 2-4, conspicuo. 

Hab.: In foliis vivis Acaenae novae-zelandiae T. Kirk. Queenstown, 
Otago, New Zealand. W. D. Reid . 



52 


Transactions. 


3. Phragmidium subsimile sp. uov. (Pig. 90.) 

0. Spermagoniis hypophyllis, sparsis, raris, flavidulis. 

1. Caeoinatiis hypophyllis, sparsis, raris, rotundis, ad 0*5-3 mm. latis, 
pulverulentibus, flavis; paraphysibus hyalinis incurvatis clavatis cinctis. 
Caeonuitosporis subglobosis, 18 -22 mnim. latis ; episporio hyalino, solide 
tonuiter verrucoso, 1*5 2 inimii. crasso, contentu vacuolato, luteo. 

III. Soris teleutosporiferis hypophyllis, raris, ellipticis. ad 2 mm. longis, 
pulverulentibus, glaueo-nigris, in sons sporis numerosis. Teleutosporis 
5 7-ccllulo, eommuniter 0, oblongo-teretis, 57- 70 x 22 30 minm.; apiee 
rotundato, non incrassato, saepe prominent** tincto papilloso coronato, 
ad 10 nuum. longis, basi rotundato, basi vel apiee fortiter attcnuato; 
ad sepia non constrictis ; episporio castaneo, 3^-5 mmm. erasso, sparse 
rustieeque verrucoso ; pedieello persistente. hyalino, apiee tincto. crasso, 
ad lOOmmrn. longis, 6 10 mmm. crasso, fistuloso, basi 18mmm. inflate, 
verrueuloso ; foramine gerniinis ad cellulo 2 3, obscuro. 

Hab. : In foliis vivis Acaenae Sanpuisorbae Vahl. et A. Samjnisorbite 
Vahl. var. pilosae T. Kirk. Queenstown, Otago, New Zealand. 650 m. 
W. D. Reid. 


4. Milesina Histiopteridis sp. uov. (Pig. 101.) Polypodiaceae. 

II. Uredosoris hypophyllis, raris vel in linearis catervis, intereostalibus, 
ad 15 mm. longis, in masculis inaeqpialis diseoloratis, 0*25-0*5 mm. latis, 
rotundis, bullatis, epidermide teetis, apicale aperto. Pcridiis piano- 
globosis, ostiolatis, obovatis hyalinarum cellularum compositis, cellulo 
exterior© solide verrueuloso. Trcdosporis obovatis, ellipticis vel poly- 
goniis, 18 26 x14 18 mmm. ; episporio hyalino, tenuiter verrueuloso, 
0*75 -1 mmm. erasso, contentu hyalino, vacuolato ; foraminis germinis 
obscuro. 

III. Ineognitis. 

Hab.: In foliis vivis Histiopteridis incisae (Thunb.) J. Sin. Keiburn 
Wellington, New Zealand. E . H. Atkinson, G. H. C . 

5. Aecidium Celmisiae-discoloris forma sp. nov. (Pig. 111.) 

Compositae. 

0. Spermagoniis raris, sparsis, epiphyllis, immersis. 

I. Aecidiis amphigeniis, praecipue epiphyllis, flavis, raris vel parvis 
catervis. Pcridiis cylindrieis, erumpentibus, super superficiem exstitis ad 
l mm., 0*1 mm. latis, marginibus incurvatis, primum dentatis demum 
profunde laccratis, albis. Aecidiosporis subglobosis, ellipticis vel obovatis, 
36-42 X 28-34 mmm.; episporio hyalino, solide deciduis tuberculis tecto 
3 mmm. crasso, contentu flavido, granuloso. 

Hab.: In foliis vivis Celmisiae discoloris Hook, f., Sinclairii Hook, f., 
ot C. prorepentis Petrie. Tooth Peaks, Otago, New Zealand. W. D. Reid. 


6. Aecidium Celmisiae-petiolatae forma sp. nov. (Fig. 110.) 

0. Ineognitis. 

I. Aecidiis hypophyllis, in maculis discoloris, raris vel parvis cater¬ 
vis, flavis. Pcridiis plano-globosis, 0*25mm. latis, immersis, marginibus 
incurvatis, hyalinis, tomento denso folii teetis. Aecidiosporis polygoniis, 



Cunningham.- The Uredinales, or Rust fungi, ‘of New Zealand . 53 


ellipticis vel obovatis, 27-45 X 20-26 tnnini.; episporio hyalino, solide 
subtiliter verruculoso, 1 -1*5 iiunm. crasso, contentu granuloso, luteo. 

Hab.: In foliis vivis Celmisiae petiolatae Hook. f. Arthur’s Pass, Canter¬ 
bury, New Zealand, 1,000 m. E. H. Atkinson. 

7. Aecidium Celmisiae-Petriei forma sp. nov. (Fig. 112.) 

0. Spermagoniis sparsis, raris. 

T. Aecidiis hypophyllis. in linearibus catervis, in macuJis discoloratis, 
et bullatis infra tomentum folii diu tectis. Peridixs cylindrieis, 0*25 mm. 
latis, tomento premente distortis, marginibus incurvatis, profundis lacc- 
ratis, albis. Aecidiosporis longis-ellipticis vel obovatis-ellipticis, 36-52 
20-25 mniiu.; episporio hyalino, cum solide deeiduo tuboreulo teeto, 
2 mmm. crasso, contentu granuloso, luteo. 

Hab.: In foliis vivis Celmmne Petriei Cheescman. Lake Harris track, 
Otago, New Zealand, 1,100 m. W. D . Reid. 

8. Aecidium hupiro forma sp. nov. (Fig. 109.) Rubiaeeae. 

0. »Spermagonii8 amphigeniis, immersis, ad aecidiis immixtis. 

I. Aecidiis hypophyllis, in catervis inaequulibus, in maeulis discoloratis 
luteis. Peridiis erumpentibus, cylindrieis, 1 min. altis, 0*5 nun. latis, mar- 
ginibus erectis, non revolutis, laceratis, luteis. Aecidiosporis poiygoniis vel 
ellipticis, 42-50 x 34 40 mmm.; episporio hyalino, solide rustice verru¬ 
culoso, 2 2-5 mmm. crasso, contentu rustice granuloso. luteo. 

Hab. : In foliis vivis et petiolibusque Coprosmae foetidissimae Forst. 
Alpha Hut, Mount Hector, Wellington, New Zealand, 1,700 m. //. Hamilton, 
J. G. Myers. 

9. Aecidium kowhai forma sp. nov. (Fig. 104.) Leguminosae. 

0. Incognitis. 

I. Aecidiis caulicolis, in catervis longis, in tumerosis fusiformibus, 
ad 7 cm. longis, magnis fastigiatis distortionibus factis luteis. Peridiis 
cupulatis, breviter erumpentibus, 0*25 mm. altis, 0*5 mm. latis, pateris 
subtilitei* revolutus, laceratis demum erosis. tinctis luteis. Aecidiosporis 
poiygoniis vel ellipticis, 27-32 X 18 21 mmm.; episporio hyalino, solide 
subtiliter verruculoso, 1 mmm. crasso, contentu granuloso, luteo. 

Hab.: In caulibusque Edwardsiae tetrapterae (J. Mill.) Oliver. Bright- 
water, Nelson, New Zealand, 200 m. (J. Nash, W . C. Hyde, G. //. (\ 

10. Aecidium Macrodontae forma sp. nov. (Fig. 108.) Compositae. 

0. Spermagoniis amphigeniis, praecipue epiphyllis, sparsis, aecidiis im- 
mixtis. 

I. Aecidiis hypophyllis et petiolicolis, in catervis inaequalibus, ad 10 mm. 
longis, in maeulis discoloratis distortionibus, luteis. Peridiis immersis, 
<M-0*2 mm. latis, marginibus incurvatis, dentatis. albis. Aecidiosporis 
poiygoniis ellipticis vel obovatis, 25-37 X 18- 24 mmm.; episporio hyalino, 
solide rustice verruculoso, 1 mmm. crasso, contentu luteo, granuloso. 

Hab.: In foliis vivis et petiolibusque Oleariae macrodontae Baker, 
The track, Clinton Valley, Otago, New Zealand. E. H . Atkinson . 
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1J. Aecidium Milled forma sp. nov. (Fig. 105.) Tiliaceae. 

0. lncognitis. 

1. Aecidiis hypophyllis, in catervis minutisque raris, 3-6 in catervis, 
in maculis pallidis, luteis. Pcridiis cupulatis, erumpentibus, 0*25 mm. 
latis, murginibus ereetis, noil rovolutis, subtiliter dentatis, albis. Aecidio- 
sporis subglobosis vel polygoniis, 2<k26 X 17-23 mmni.; episporio hyalino, 
solide subtiliter verruculoso, 1 mmni. erasso, contentu luteo, vacuolato. 

Hab. : In foliis vivis Arisloteliae serratae (Forst.) Oliver. Pokaka, Wai- 
marino County, New Zealand, 800 m. D. Miller. 

12. Aecidium Myopori forma sp. nov. (Fig. 106.) Myoporaceae. 

0. Incognitis. 

I. Aecidiis eaulieoliis, truncicoliis et petiolicolis, in locis inflatis fusi- 
fornubus, ad 15 cm. longis, in catervis linearibus, aurantiacis. Peridiis 
erumpentibus, eylindricis, super superficiem exstitis ad 4 mm., 1 mm. latis, 
margimbus subtiliter expansis nun revolutis, profunde inaequalibus lace- 
ratis, tinctis aurantiacis, deraum albis. Aecidiosporis obovatis, elliptieis, 
polygoniis, raro lacrimiformibus, 21-45 X 17-20mmni.; episporio hyalino, 
subtiliter solide verruculoso, l mmni. erasso, contentu rubescente-luteo, 
foramine germinis obscuro. 

Hab. : in caulibusque, trunci, et jM'tiolibusque Myopori laeti Forst. f. 
Palmerston North, Wellington, New Zealand, 250 m. G. II. C . 

13. Uredo Crinitae forma sp. nov. (Fig. 114.) Gramineae. 

II. Soris uredosporiferis amphigeniis, in maculis discoloratis, raris, 
raro confiuentibus, elliptieis, 1 mm. longis, rubcsccnte-aurantiacis, pulveru- 
lentibus, rupta epidermide cinetis. Uredosporis globosis vel subglobosis, 
38-41 inmin. latis; episporio hyalino, solide subtiliter ecliinulato, 1 mmm. 
erasso, contentu aurantiaco, granuloso ; foraminibus germinis raris, numerosis 
(12 18), conspicuis ; numerosis liyalinis, eapitatis paraphysibus immixtis. 

Hab. : In foliis vivis Dichelachnidis crimtae (Forst. f.) Hook. f. Akaroa, 
Banks Peninsula, Canterbury, New Zealand. W. D. Reid . 

14. Uredo karetu forma sp. nov. (Fig. 115.) 

II. Soris uredosporiferis hyjxiphyllis, in maculis fuscis, linearibus, 
Taro confiuentibus, pulverulentibus, 1 mm. longis, luteo - aurantiacis, 
rupta epidermide cipctis. Uredosporis subglobosis vel obovatis, 34-45 X 
30 -35 mmm.; episporio pal lido-luteo, leni ter subtiliter cchinulato, 2-2*5 mmm. 
erasso, contentu luteo, granuloso; foraminibus germinis raris, numerosis 
(8-12), obscuris. 

Hab.: In foliis vivis Hierochloidis redolentis (Forst. f.) R. Br. Sea-level, 
Bluff, Southland, New Zealand. W . D. Reid. 

15. Uredo Phormii forma sp. nov. (Fig. 118.) Liliaceae. 

II. Soris uredosporiferis hypophyllis, in maculis discoloratis, raris vel 
in catervis irregularibus, elliptieis, 1 mm. longis, aut confiuentibus vel 6 mm. 
longis, ferrugineis, bullatis, pulverulentibus, rupta epidermide cinctis et 
partim tectis. Uredosporis obovatis, elliptieis vel subglobosis, 21-30 X 
17-22 mmm.; episjKirio flavo-brunneo, rustice raro echinulato, 2*5-3 mmm. 
erasso, contentu brunneo, granuloso ; foraminibus germinis raris, 3-6, com- 
muniter 3, conspicuis. 

Hab.: In foliis vivis Phormii tenacis Forst. et P. Colensoi Hook. f. 
Tokaanu-Waiouru Road, Taupo, New Zealand, 800 m. E. H . Atkinson . 
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16. Uredo southlandicus forma sp. nov. (Fig. 122.) Compositae. 

II. Sons uredosporiferis epiphylli, raris, rotundatis, 1 2 mm. latis, 
bullatis, flavo-brunneis, toctia. Uredoaporia aubgloboais vel ellipticis, 
28-35 X 24-28 mmm.; episporio liyalino, rustice raro echinulato, 4-5 ninuii. 
crasao, contentu granuloso, aurantiaco ; foramine germinia non conspicuo. 

Hab.: In foliia vivia Oleariae anyustifoliae Hook. f. Sea-lcwl, Bluff, 
Southland, New Zealand. L. Cockayne . 

17. Uredo toetoe forma ap. nov. (Fig. 113.) Gramineae. 

II. Soria uredosporiferis liypophyllia, raris, in maculia discoloratis, cllip- 
ticia, 0*5-1 mm. latis, aut conflucntibus ad 4 mm. longis, rubro-brunneia. 
aubtiliter dense echinulato, 1*5 - 2 mmm. crasao, contentu granuloso, 
brunneis ; foraminc germinis raris, 7-12, conspicuo, papillato. 

Hab.: In foliia vivis Amndinis conspicuae Forst. f. Sandhills. Levin. 
Wellington, New Zealand, 16m. E. H. Atkinson , G. U . (\ 

18. Uredo tupare forma sp. nov. (Fig. 123.) 

11. Soria uredosporiferis hypophyllis, raris, in maculia pallidia, rotundatis, 
1 mm. iatia, aurantiacis, pulverulentibus, diu tomento folii tectis. Uredo- 
aporia obovatia vel ellipticia, 40 55 X 25-31 mmm.; episporio hyalino, 
dense minuteque echinulato, 1*5 - 2 mmm. crasso, contentu granuloso, 
luteo ; foraminibua germinis raris, 6 8, obscuria. 

Hab.: In foliia vivis Oleariae Colensoi Hook. f. Mount Waiopehu, 
Wellington, New Zealand, 1,700 m. G. H. C. 

19. Uredo wharanui forma sp. nov. (Fig. 124.) Compositae. 

II. Soria uredosporiferis liypophyllia, in maculis pallidis, rotundatis, 
l mm. latis, bullatis, rubro-aurantiacis, pulverulentibus diu tomento folii 
tectis. Uredoaporia ellipticia vel obovatia, 35 55 X 26-34 nmim.; opiaporio 
hyalino, sparse ruatice echinulato, 2 2*5 mmm. crasso, contentu granuloso, 
rubro-aurantiaco ; foramine germinis non conspicuo. 

Hab.: In foliia vivis Oleariae ins ignis Hook. f. Woodside Creek, 
Wharanui, Marlborough, New Zealand. E. H. Atkinson . 
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(CM BIN ED HOST AND FUNGUS INDEX. 

Synonyms are in italics ; families in small capitals. The page-number 
on which a description of a species, genus, or family occurs, or where a 
host of such a species is recorded, appears in italics ; incidental references 
are in ordinary roman type ; Latin diagnoses are in brackets. An asterisk 
preceding a page-number indicates that an illustration of the species in 
question will be found on that page. 


Abies Png»»8 

pectinata D<\ .. • • 30 

Abrotanella 

forsterioides Hook. f. 47 

Acacia .. .. .47 

Acnena L. 20 

microphylla Hook. f... 18 

novae-zelanditto T. Kith 19, 20 

var. pallida T. Kirk .. .. 20 

ovinft A. Cunn. .. .. 20 

Nanguisorb ae Vahl. .. 19, 2 J 

air. pi Iona T. Kirk .. 2J 

Accidium Per a. .. 32 

An iso tomes Jteich. 40 


(’elmiRiae-diBcoloriH G. 11. ('unit. 

33, 37, ♦30, (52) 

('elmisiae-petiol&tae G. //. Cunn. 

33, 37, *39, (52) 
(‘elmiHiae-Petriei (4. H. t'unn. 

33, 37 7 38, *39, (53) 


Jtiscariae Cke. .. .. 47 

disseminatum lierk. .. 27, 47 

hupiro G. II. Cunn. 33, 30, *30, (53) 
kowhai G. H. Cunn. 33. 35. *30, (53) 
l^aricis Kleb. .. .. 20 

Macrodontae G. H. Gunn. 

33, 38, *39, (53) 
Milleri U. 11. ('unit. 33, 35, *39, (54) 
monocystis Berk. .. 47 

Alyojiori G. H. Cunn. 33, 35, *30, (54) 
Olcariao Me Alp. .. 40 

otagense Linds. 33, *39, 50 

IMantaginis-variae Me Alp. 33, *36, 39 

Ranunculacearum DC. .. 33, 34, *39 

Angelica L. .. .. .. 0 

goniculata Jlook. f. ..46 

Aniaotome .. *. •. 0 

fili folia (Hook. /.) Cockayne, and 
Laing .. .. .. 4 

Hoastii (F. v. M.) Cockayne and 
Jjaing .. .. 4 

latifoiia Hook. f. .. 43 

Aregma Ft. .. ..14 

Ariatotelia 

racemosa (A. Gunn.) Hook. f. 35 

aorrata (Forst.) Oliver .. ..35 

Arundo 

conspicua For si. f. .. 41 

Aaperuia 

perpuailla Hook. f. 7 

Azorella 

trifoliata Benth. et Hook. .. 46 

Betula L. 

alba L. . 29 

Bbtulacjsae .. .. ..29 

Bubakia Arth. .. .. .. 26 


(’aeotna Link. 

2(1. 32 

Potentillat Nchlect. 

r 10 

CAMPANULA* EAU . . 

8 

Candollackae .. 

47 

(’eeidomyia 

uredini<*ola 

.. 51 

Celmisia Cass. 

coriacea ( Forst. f.) Hook. f. 

it 

discolor Hook. J. 

.. 37 

Hookcri Cockayne 

9 

longifoliA ('ass. 

9 

mr. nlpina T. Kirk 

9 

potiolatu Hook.f. 

.. 37 

IVtrici Cheesem. 

38 

prorepens Petrie 

37 

Nmolaini Hook.f. 

. 37 

ClIKNoroMACKAK 

43 

Chrysopsora Lagerh. 

.. 25 

(’lematirt 

.. 50 

Colcusoi Hook.f. 
hcxascpala D( \ 

.. 33 

.. 33 

indivisa Willd. 

.. 33 

(’’OLEOSPi 1R1AC KAE 

25, 26, 40 

Coleosporiuni Lev. 

25, 32 

Kuchsiae Cke. .. 

*23, 25 

C0MPO8ITAE 

M, 37, 44, 47 

Copnmma 

foetidissima Forst. 

.. 37 

Cordalia Gobi 

.. 49 

Cbonabtiackae .. 

26,40 

Cronartium Fr. .. 

.. 32 

CyI’EHACEAE 

.. 42 

Darluca Cast. 

.. 47 

Filum Cast 

42, *45, 48 

Deyeuxia 

Forateri Kunth. 

.. 2 

Dianclla 

intermedia Endl. 

.. 42 

Diehelachne 

crinita (Forst. /.) Hook. f. 

.. 41 

Earlea Arth. 

.. 14 

Edwardgia 

tetraptera («/. Mill.) Oliver 

.. 35 

Epilobium 

pubona A. Rich, 

.. 30 

Epitea Fr. 

.. 14 

Erannium Bon. .. 

.. 25 

Euphrasia 

e uneat a Forst. .. 

.. 6 

Filicalks 

.. 31 

Fuchsia 

excorticata (Forst. /.) L . /. 

.. 20 






Cunningham. —The Uredinale #, or Rust-fa ngi of New Zealand. 57 


(Jaliura 

umbrosum Srd. 

Oallowaya Arth. .. 
(Geranium 
dissectum L. 
microphyllum Hook.f. 
potentilloides Hook. f. 
(Jra.minf.ak 

OlfTTIFKKAK 
(Jymnoconia Layerh. 

('irsiidanreolati Bubak 
(i^mnoaporangiuni Hedw. / 
Ellmii Furl. 


Ilamasjiorn Koern. 
acutisMiniA Syd. 
longiasima (Thuem.) Koern 
Helophylhtm 

I'olensoi Hook. f. 
Hieroebloe 

redolens (Forst.f.) H . Br. 
liistioptoris 

(Thanh.) J. Sm. .. 
Hyalo psora Mayn. 
Hypericum 
grain meum Forst. f. 
japonicum 7'huab. 
Hypodernnum Link. 


Larix A dans. 

Jjecythea Lev. 

LfiClUMfNOSAK 

Lign stic nm 

latifolium Hook. f. 

IJMAl'KAE 

Linackae 

Linum 

monogynum For si. 

mr. ehathamirum ('ockuyne 
J.uzula 

crinita Hook. f. 


.. 46 

.. 46 

.. 40 

1, 41 
.. 27 

.. 32 

.. 10 
22, 32. 40 
.. 24 

14, 21. 24 
21, 22, *23 
.. 21 


Me lam psora Cant, 
betu/iua Tub 
Kusanoi Dietel .. 

Lini Uesmaz. .. 
liniperda Koern. 
pu sty lata Sohroet. 
Hypericum Sehroct. 
Melamphorackah 
Melammoridium Kleb. 
Betulae Arth. .. 
betulinum Kleb. 

Milesia White 
Mileaina Afagn. .. 

Hiatiopteridia 0.11. Cunn 
Myoporackae 


26, 2H, 20, 32 
.. 29 

*23. 27 
*23, 27 
.. 27 

.. 30 

.. 27 

26, 40 
20, 23, 32 
.. 29 

*23, 21) 
.. 30 

20, SO 
*32, SL (52) 
.. 35 


Olearia 

inflignin Hook. f. 
Lvallii Hook.f . 
inacrodonta Baker 


Onaukack\£ 

I Peridemmini ('her, 

I Larins Arth. et Kern. .. 

Phormtum 
| (blwiMoi Hook.f. 
tenax Forst. 

Phraginidiuin Link. 

Acaenae (4. U. Cunn. 

15, *17. 

i discijloruin James 
1 tnnginsimuat Thuem. 
murronatum Schlerht. 
novae-zelandiae (4. H. ('nun. 

15, *17, 

, oblonyu m Bon. .. 

obi u sat uni Schmidt 
i Potentillae P. Karst. 15. 
1 Rosae • pi in pinelhft dine Diet. 

Honorum Fcl. .. 
Sanguisorban Srhroet. 
subcortirinum Wint. 

, subsimile <1. H. Cunn. 

15, *17, 

, Phragmopsorn Magn. 
Phyllachne 
(‘olensoi Berggr. 

Physonema I**v. 

Pin us L. 

I Pl.ANTAOIN At'EAh 
Plantago 

spathulata Hook.f. 

POAOKAK 
Podocynln Kr. 

Padosporium l*ev. 

Poly podiackae .. 

Poznu 

Irifoliula Hook. f. 

Pteris 

i incisa Thunb. .. 

I Puecinia Pen*. 

, Actaeae-Agropyri Ed. Finch. 
Actaeae-Elymi Mayor 
adspersa Diet, et Holw. .. 

, Agropyri Ell. et Kv. 

| agropyri tut Erikas. 

Agrostidis Plowr. 

alternans Arth. 

Aninotominia O. H. Cunn. 

■ Aquilegiae Lagehr. 

Aaperulao-odoratae Wurth. 
(’elakovskyana Bubak .. 
Celmiaiao (1. H. Cunn. 3. 1 


.. 43 

.. IS 
//. 21, 32 

13, 21, (51) 
.. 16 
.. 24 

15. 16 . *17 

IS, 21, (51) 
.. 16 
.. l» 
*17, 19. 21 
.. 10 
.. 10 
*17, 21 
.. 10 

18, 20, (52) 
.. 29 


.. 31 

.. 32 

l 

1 

1 

1 

.. 1,2 

1 

.. 1 
4. *5. 0, (12) 
l 
7 
7 

*9, (12), *45 


Myoporum 


chondrodermu Lindr. 

7 

laetum Forst. f. 

.. 36 ! 

cinerea Arth. 

1 

Myoaotis 

i 

Clematidis Lagerh. 

1 

capitate Hook. f. 

.. 46 

compacta Berk. 

.. 40 


t 

contegcns (L H. Cunn . .. 

3 

Orhropsora Diet. .. 

.. 25 J 

coronata Cda. .. 

.. 41 

Olearia 

1 

cuniculi U. H. Cunn. 

0, 46 

anguatifolia Hook. f. 

.. 44 ! 

ditformia K. et S. 

7 

Polennoi Hook. f. 

.. 44 i 

diaperaa K. et H. 

2 









58 


Transactions. 


Puccinia 

Pages | 

Elymi Westnd. .. 

7, *5 

Euphrasiana G. H. Cunn. 

*5, 6, (12) 

fodiens G. H. Cunn. 

.. *9 

Fovana G. 11. Cunn. 

3, *5, (10) 1 

Galii Schw. 

.. 7 1 

Galiornm Dink. 

.. 7 1 

Hiomchloae S. Ito 

• 41 

kopoti G. H . Cunn. 

.. 6 

Magiiusiana Kotrn. 

.. 34 

uiissouriensis Arth. 

1 

namua G. H. Cunn. .. 3 

, *5. 6, (11) 

novo-zelandica Bubak 

.. 46 

oblUernta Arth. 

.. 1 

Oliganthae Mr Alp. 

.. 8 

Panirulare Arth. 

1 

per piemans Plowr. 

I 

persist?ns Plowr. 

1 

Potentillae Pers. 

.. 19 

punctata Link. 

*5. 7 

Rosae Sehum. .. 

.. 16 ' 

So rich i Rob. 

*5, 10 j 

tomipara Trel. 

.. 1 1 

triarticulnta Berk, et Curt. 

1 ■ 

Tritirina Erikss. 

1 

Triticormn Spcg. 

.. 1 

Valantiae Prrs. 

.. 7 , 

Vineae Berk. 

.. 50 | 

Wahlenbergiae G. H. Cunn. 

*3, *, (12) 1 

whakatipu G. 11. Cunn. .. 

1, *5, 6(11) 

wyomensis Arth. 

• • i ! 

PUCCINIACEAE 

14, 40 i 

Pucci niast rum Otth. 

26, 2*, 29 1 

AbietuChamaenerii Kleb. 

.. 30 | 

Epilobii Otth. . . 

.. 30 I 

pustulatum Diet. 

*23, 30 

Ranunculaceab .. 

2,3,33 1 

Ranunculus 

i 

depressiis T. Kirk 

.. 34 

„ i 

Enysii T. Kirk .. 

3 1 

geramifoliis Book. f. 

.. 34 | 

insignia Ilook. f. 

.. 34 , 

Lyallii Hook. f. 

.. 34 

luvicola Hook. .. 

.. 34 1 

paehyrrhizus Hook. f. 

.. 34 | 

repens L . 

.. 34 ' 

i 

Rhagodia 

l 

nutans R . Br. .. 

.. 13 i 

Roestelia Heb. 

32,36 1 

Rosa .. . • 

.. 16 

Eglanteria Mill. 

.. 16 ! 

rubiginosa L. 

.. 16 ! 

Kosaceae 

16, 22 1 

Rostrupia Lagerh. 

.. 2 ! 

Rubiaceae 

7. 36 j 

Rubus L. 

1 

australis Ford. f. 

.. 22 ' 

moluocanus L . .. 

.. 21 

rigida .. 

.. 21 

Rolfei Vidal .. 

21 


Scirpus 

inundatub Poir 
SCRORHU LARI AOEA U 
Sonchus 
oleraeeus L. 

Sophora 

tftrajrtera J. Mil). 
Stereum Pers. 

StichopMora Diet. .. 
Stylidieae 

Therapsora Magn. 
Thelymitra Forst. 
TXLIA<’E\E 

Triticum 
vulgar* Vm. 
Tuberculiua Sacr. 

persicina l Ditin.) Sate. 

Umbellifkrae .. 
Oredinaceae 

URKDrNALES IMPKRFECTI 

Uredinoiwirt Magn. 

C red inula Spcg. .. 

Credo Pers. 

Acaciae Cke. .. 
Antarctica Berk, 
australis Diet, et N«g. 
Hetulae Sehum. 
('elmisiae Cke. .. 


Compositarum var. Cehnistae Cke. 


.. 2 
.. 49 
33. *45, 50 

3, 43 
.. 26 
.. 31 

.. 31 
.. 49 

26, 32, 40 
.. 47 
.. 47 
6 

.. 29 

8 


Crinitae G. H . Cunn. *39,40, 41, (54) 

Dianellae Diet . 40, 42, *46 

iiifJata Cke . 40, 43, *45 

kvotu G. 11. Cunn . *39. 40, 41 (54) 

Lini Sehum. .. .. .. 27 

Oleariae Cke. .. 40, 44, *45 

Phormii G. 11. Cunn. 40, 42, *45, (54) 
Rhagodiae Cke . et Mass... 40, 43, *45 

Scirpi-nodosi Mr Alp. .. *39, 40, 42 
southlandious G. H. Cunn. 

40, 44, *45, (55) 
toetoe Q. II. Cunn. *39, 40, 41 (55) 

tupare G. H. Cunn . 40, 44, *45 (55) 

wharanui G. 11. Cunn. 40, *45, 46 (65) 

Uromyocs Link. .. .. 32, 43 

Asperulae Me Alp. .. • • 8 

Azorellae Cke. .. .. ..46 

citriformis Berk. .. ..46 

citriformis Bab. .. ..46 

Dactylidis Otth. .. 34 

Discariae G. H. Cunn. .. .. 47 

Poae Bab. .. .. 34 

scariosus Berk. 46 

Uromyeladium Mr Alp. 47 

Wahlenbergia 

albomarginata Book. . • 3 

Zaghouania Pat. .. .. • • 23 


*39, 40, 41 (55) 
40, 44, *45 (55) 
40, *45, 46 (65) 
32, 43 
8 

.. 46 








Cunningham. —A Revision of the New Zealand Niduloriales. 59 


A Revmon of the New Zealand Nidulariaks, or “ Birds-nest Fungi ” 

By G. H. Cunningham, Mycologist, Biological Laboratory, 
Wellington. N.Z. 

(Read before the Wellington Philosophical Society , 23rd October t PJ22 ; received by Editor , 
31st December , 1922 ; issved separately, 2Hth May 1924.] 

Plates 3, 4. 

All speics belonging to thin order arc .saprophytic, occurring on decaying 
wood, old Hacking, or on the ground. They favour moist localities, and 
may commonly be found growing on humus on the forest-floor. The 
fructifications are quite Hinall, seldom attaining a greater diameter than 
10 mm.; they may be eup- or funnel-slnij>ed, although frequently obconie 
forms occur. • 

The order is widely distributed, and some of the species have been found 
in nearly every country in the world ; others, again, have a very limited 
distribution, occurring in but one or two localities. 

The order comprises only one family, the Nidulariaceae, consisting of 
the four genera Cyathus , Vrueibulum , Nidula , and Niduhria. The genus 
Sphaerobohis , at one time included in tin* Nidulariaceae, was by Ed. Fischer 
(1900, p, 346) placed in a separate family, the Sphaerobolaceae. 

In structure the fructifications of all genera, mutatis wutatuUtt, are 
essentially alike, a typical fructification consisting of a pridium containing 
numerous lenticular bodies, pridiola (also termed “ sporangioles ”), which 
in turn enclose the hymenium, consisting of basidia and paraphyses. 

The peridium is typically campanulato, although obconie or infundi¬ 
bular forms occur. It consists of a single thick felt-like layer of closely 
woven hyphal filaments (in Cyathus it is composed of three layers). The 
apex is at first enclosed by a thin epiphrugm (absent in Nidularia , the 
peridia of which are globose, and at maturity dehisce by the irregular 
rupture of the walls), which at maturity becomes ruptured and finally 
gelatinized. This membrane, in Crucibulum , is formed of the same tissue 
as the peridium, but in Cyathus is composed of the ungelatinizcd portion 
of the gleba, which at first is covered by the peridium; during develop¬ 
ment the peridial wall gradually becomes pulled away and the upprmost 
portion becomes exposed, appearing as a thin white membrane. 

The pcridiola are lenticular in shape, and in structure consist of an 
outer loosely woven covering of hyphae, the tunica (w'hich in certain speies 
of Cyathus may be very thin or wanting), enclosing a partly gelatinized layer, 
the cortex. This structure is closely compacted, the tissues forming a 
pseudo parenchyma which in mature speimens is hard and horny. Within 
the cortex is a loosely woven hyphal layer, the free surface of which con¬ 
stitutes the hymenium* and consists of basidia and paraphyses. These are 
arranged in an irregular palisade layer around a central cavity, which 
is usually filled with the spores. The basidia are tetrasporous. and the 
basidiospores are sessile, sterigmata being absent. During development 
the basidia and paraphyses become compressed, so that at maturity they 
appear as irregular Angular tissues. The spores are binucleate, hyaline, 
and usually possess a thick epispore, enlosing granular contents. The 
peridium is at first filled with loosely woven hyphae; these later become 
gelatinized, when the peridiola lie embedded in a gelatinous matrix, the 
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gleba. When the epiphragm ruptures the gleba dries out, portion per¬ 
sisting as a delicate membrane lining the inner wall of the peridium. At 
maturity this membrane is quite smooth and shining, and is often mis¬ 
taken for a layer of the wall of the peridium. 

Til Cyathm and Crucibnbm the peridiola are attached to the inner wall 
of the peridium by fine thread-like filaments, termed “ funiculi.” In 
Cyathm the funiculus consists of a cord of interwoven hyphal filaments 
differentiated into three regions : (a) a solid cylinder whose distal end 

merges with the inner wall of the peridium, (6) a median constricted region, 
and (c) an upper hollow sheath connected basally with the constricted 
region and apically with the ventral surface of the peridiolum. Within 
this sheath is a delicate much-convoluted thread, attached by one end 
to the peridiolum, and by the other to the constricted portion. This 
thread, when moist, is ca|>able of extension to a distance of several 
(5-8) centimetres. 

In Crucibulanf the funiculus is less complicated in structure, as the 
hollow sheath enclosing the convoluted thread early becomes gelatinized, 
and so at maturity the thread is embedded in the resultant mucilage. 

Development (Cyathm). 

From hypliae ramifying in the substratum, mycelial strands become 
differentiated ; the terminal portions of these become enlarged, differ- 
entation of the basidiocarp commencing slightly below this region. Tn the 
region of the future inner wall of the peridium a zone of hyphae, becomes 
gelatinized, the whole inner portion eventually forming the gleba, the 
external portion |H?rsistiug as the wall of the peridium. Within this area, 
at the periphery, the peridiola become differentiated, each originating 
around a common centre toward which the ends of hyphal filaments con¬ 
verge, differentiation of |>eridiola occurring successively from the base of 
the developing peridium towards the apex. Then a layer of hyphae round 
each peridiolum becomes partly gelatinized and forms the pseudoparenchyma 
of the cortex. 

The funiculus originates in somewhat parallel filaments extern ding from 
the innermost surface of thp peridium to the peridiolum. Later appear 
actively growing hyphae which elongate rapidly and form a bundle of 
parallel filaments. Surrounding this certain hyphae gelatinize and form 
the outer sheath of the mature funiculus. 

The peridium enlarges in size and becomes differentiated into three 
definite regions ; differentiation occurs first at the base, new growth taking 
place in an apical peripheral zone, and as gelatinization occurs basally 
upwards the apical portion is the last to become gelatinized, and thus 
persists for some time as the epiphragm. Finally the peridium is drawn 
away from the apex and the epiphragm becomes exposed ; this then 
ruptures and becomes gelatinized, the gleba becomes exposed, and as the 
moisture dries out the peridiola fall to the bottom of the peridium, rem¬ 
nants of the gelatinous gleba persisting as a thin lining on the inner 
surface of the peridium. 

Thanks are due to Mr. C. 0. Lloyd, Cincinnati, for the determination 
of two species ; to Professor H. B. Kirk, Messrs. E. H. Atkinson, and 
R. Grimmett, Wellington, Miss H. K. Dalrymple, Dunedin, and Dr. K. M. 
Ourtis, Nelson, for contributions of specimens; and to Messrs. E. Bruce 
Levy and W. D. Reid, of the Biological Laboratory, Wellington, for 
the photographs used in this paper. 
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NIDULARIACEAE. 

Saprophytic plants, growing on decaying organic matter on the ground. 
Fructifications consisting of various!y-shaped peridia, containing numerous 
indehiscent, compressed peridiola, in the interior of which are borne the 
hyaline, unicellular basidiospores. 

Of the three genera which occur in New Zealand, ('yathus is represented 
by five sjiecios, Crueihulum by 0116 , and Nidula by two. 

Kky to the Genera. 

a. Peridiolum closed by a definite epiphragm. 

1. Peridiola attached by funiculi to the uall of the pendium. 

(a.) Pendium of three distinct layers; tunica thin or 

wanting .. .. .. ..3. Cyathus. 

(6.) Pendium of one layer; tunica thick .. ..2. ('rnnbidum. 

2. Peridiola unattached by funiculi but free within the peridium 1. Ntdula. 

b. Pendium dehiscing irregularly, epiphragm absent; peridium subglobose Nulularia. 


I. Nidula White. 

White, Bull. Ton. 67., vol. 29, p. 271, 1902. 

Peridium cyathiform, composed of a single thick and felted layer formed 
of coarse dingy-coloured hyphae ; mouth covered by an epiphragm similar 
in structure and origin to that of Cyathus. Peridiola embedded in the 
gelatinous (when moist) gleba which fills the interior of the peridium, not 
attached by funiculi; similar in structure to those of Cyathus . Spores 
hyaline, binueleate ; e pis pore thick. 

Distribution. -'-North America ; India ; Japan ; Australia ; ('eyIon. 

This genus is separated from the two following because of the absence 
of a funiculus, the peridiola being free and embedded in the gelatinous 
gleba ; when the epiphragm becomes ruptured the gleba dries out and 
the peridiola become free within the peridium. The wall of the peridium 
is similar in structure to that of Crucibuhm , save that the filaments of 
which it is composed are pallid-white and not coloured. 

1. Nidula Candida (Peck) White. (Plate 3, figs. 1, 2 a.) 

Whitt', J.c., p. 271. 

Nidvlaria Candida Peck, Reg. Kept., vol. 45, p. 24, 1891. 

Peridia cyathiform, 6-15 mm. high, 0-15 111 m. across the mouth, taper¬ 
ing slightly to the sebsile truncate base, which is up to 8111 m. diam.; 
exterior white, becoming dingy with age, thick and felt-like, shaggy-tomen- 
tose, the tomentum aggregated into somewhat hispid tufts, interior smooth, 
shining, white or tinted yellow, darker below ; mouth expanded but not 
recurved, entire, smooth, thick and firm. Peridiola reddish-brown, lenti¬ 
cular, 1*5-2 mm. diam., smooth ; tunica thin, yellowish. Spores elliptical, 
6-10 x l- 8 mmm.,* rounded at both ends. 

Habitat .— Growing solitary on decaying wood and sticks on the ground. 

Distribution .—Canada ; Washington, North America : rare and local. 
Wallaceville, Wellington, H . B. Kirk! 24/7/21; Fringe Hill, Nelson, 
500m., Miss K. M . Curtis! 23/7/21. 

The New Zealand form appears to be intermediate between this and the 
following species. For example, it has the solitary habit, large white 


* In this article the contraction “ znmm.” is used for mioromillimetros. 
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peridia covered with hispid tufts, and light-coloured peridiola of N. Candida, 
and the smaller rugulose peridiola of N. emodensis . Then, too, the peri- 
diola possess the peculiar stout, spiny, coloured fibrils so noticeable in the 
latter species, and the spores are roughly the same size ; in shape, how¬ 
ever, they are quite different. Nevertheless the peridal characters are so 
distinctive that I believe it should be retained under this species. 

2. Nidula emodensis (Berk.) Lloyd. (Plate 3. figs. 26, 3.) 

Lloyd, Nidulariareae , p. 12, 1906. 

('yathun emodensis Berk., Hook. Joui. Bat ., p. 204, 1854. Crucibvlum emodense 
Berk., 1Idbk. X.Z. Fl. t p. 021, 1867. Nidula microcarpa Peek; White m 
Bull. Tore. <7, vol. 2ft, p. 272, lft02. Nidula microcarpa var. rugispora 
White, Is. 

Peridia cyathiform, 4 6 mm. high, 4-5 mm. wide across the mouth, 
tapering slightly to the sessile truncate base, which is 3 5 mm. diam.; 
exterior dingy-grey, becoming darker with age, covered with closely 
appressed tomentum, wall much thinner than in the preceding species, 
interior smooth, shining, dingy-white, turning to pallid-brown in old speci¬ 
mens ; mouth entire, slightly expanded, in old specimens slightly recurved, 
thin, smooth. Peridiola numerous, lenticular, reddish-brown, becoming 
almost black with age, 0*5-1 mm. diam., rugulose ; tunica thiok, fibrous, 
readily separable. Spores narrowly elliptical, or more commonly obovate 
or pyriform, apex rounded, base acuminate, 6-9 x 4 6 inmm, 

Habitat. —Growing caespitose on decaying wood and sticks on the 
ground ; rare. 

Distribution . California, Montana, North America ;* Sikkim, India; 
Japan; Australia; Cambridge, Auckland, G. H. (\, 17/1/20; Nelson, 
D. Munro. 

I am indebted to Mr. C. G. Lloyd for the determination of this species. 
He states that it possesses the same coloured fibrils in the tunica (the only 
character that separated N. emodensis from N. microcarpa Peck), and is 
therefore N. emodensis. These fibrils are thick, rigid, and dark-coloured, 
and possess numerous short spiny branches. They are known to occur 
only in this and the preceding species. 

The caespitose habit, smaller smooth peridia, darker peridiola, and 
differently shaped spores separate this species from the preceding. 

II. Ckucibulum Tulasne. 

Tul., Ann. Sci. Nat., ser. iii, vol. 1, p. 89, 1844. 

Peridium cyathiform, composed of a single thick felt-like membrane 
of closely woven coloured hyphae ; mouth when young covered by a well- 
defined epiphragm, formed from the undifferentiated peridial wall. Peri¬ 
diola numerous, each consisting of an outer thick loosely woven tunica, a 
thick homy dark-coloured cortex, and a loosely woven hymenial layer; 
attached to the peridial wall by a funiculus, which is more simple in 
structure than that of Cyathus. Spores hyaline, binucleate, epispore thin. 

Distribution . -World-wide. 

The genus is represented by a single species. It is separated from 
Cyathus on account of the peridial wall consisting of a single layer, and 
because of the more simple funiculus, and from Nidula on account of the 
presence of funiculi. 
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1. Crucibulum vulgare Tulasnc. (Plate 4, figs. 4, 7.) 

Tul., l.c., p. 90. 

* Cyathus Crucibulum Per*., Syn. Fung,, p. 238, 1801. C. laevis IK'., FL Fr., 
vol. 2, p. 289, 1806. C. fimentarius 1X\, ibid., vol. 8, p. 104, 1816. Nidularia 
Crucibulum Secret., Mycogr. Suisse, vol. 3, p. 378, 1833. A\ juglandtcola 
Schw., Trans. Am. Phil. Soc., vol. 4, p. 263, 1834. Cyathus fimicola Berk., 
Linn. Jour., vol. 18, p. 387, 1881. C. peztzoides Berk., l.c. C. pusio 
Berk., l.c. Crucibulum juglandicolutn J)e Toni m Sacc. SyU. Fung., vol. 7, 
p. 44, 1888. C. simile Mans., Orev .. vol. 19, p. 94, 1891. C. crucibuUforine 
(Scop.) White, RuU. Torr. Cl., vol. 20, p. 209, 1902. 

Peridia cyatliiform, up to 12 mm. high, 10 nun. wide at the mouth, 
tapering slightly to sessile truncate base, which may attain a thickness 
of 8 mm., seated on a basal pad of closely woven hyphae ; exterior bright 
cinnamon, becoming dingy with age, in young specimens closely covered 
with silky appressed tomentum, becoming almost smooth with age, interior 
pallid-cinnamon, smooth, shining; mouth erect, or slightly expanded, 
margin even, thick, -smooth. Peridiola pallid - brown or dingy-white, 
lenticular, smooth, 1*25-2 nun. diam.; tunica thick, dingy-white, readily 
separable. Spores narrowly elliptical, rounded at both ends, 7-10 x 
4-6 mmm. 

Habitat. - Growing solitary or caespitose on decaying leaves, sticks, old 
sacking, manure, &c., on the ground. 

Distribution. -World-wide ; common. Lake Pa|>aetonga, Levin, Mrs. 
M. Cunningham! 31/8/19; York Bay, Wellington, E. II. Atkinson! 
20/6/22; Cass, Canterbury, unknown collector! June, 1919; Fringe Hill, 
Nelson, 500ni., Miss K. M. Curtis! 23/7/21; Dannevirke, W. Colenso; 
Bay of Islands, J. D. Hooker. 

This species varies considerably in the size and shape of the peridia 
and peridiola : for example, in sjjecimens from the Cass the peridia are 
barely 5 mm. in height, and the peridiola correspondingly small, being 
less than 1 mm. in diameter. 

III. Cyathuh Haller. 

Hall., Stirp. Helvet ., vol. 3, p. 127, 1768. Ex Pers., Syn. Meth. Fung., 

p. 237, 1801. 

Cyathia P. Br., Civ . <fc Nat. Hist. Jamaica, p. 78, 1750. 

Peridium composed of three distinct layers, at first closed by a thin 
white epiphragm which covers the mouth, dehiscing by the irregular 
rupture of this membrane. Peridiola lenticular, dark-coloured, consisting 
of an external white tunica which may be very thin or absent, a bard 
homy cortex, and an inner hymenial layer; attached to the inner wall 
of the peridium by a complex funiculus. Basidiospores hyaline, variable 
in size and shape, binucleate. 

Distribution. —World-wide. 

About twenty-six species are now recognized; of these five occur in 
New Zealand, one being endemic. The genus differs from Crucibulum in 
having a distinctly three-layered peridial wall, consisting of a loosely 
woven outer layer, a compacted pseudoparenchyma of partly gelatinized 
hyphal filaments forming a central layer, and an inner layer of loosely 
woven partly gelatinized filaments. It differs from Nidula in having the 
peridiola attached by funiculi to the inner wall of the peridium. 


* For earlier synonymy see Tulasne (1844). 
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Key to Species of Cvathls. 

Peridia internally striate .. 

Peridia internally Hinooth and even. 

Spores over 20 mmm. lung 
Spores under 20 mmm. long. 

Peridiola 2-3-5 mm. diam 
Peridiola 2-2-5 mm. diam. 

Peridia eytliiform ; margins erect 
Peridia eampanulate ; margins Haring .. 


1. C. novae-zelandiae. 
5. ('. stercoreus. 

4. C. Olht. 

2. C. Colensoi. 

3. ffookeri. 


1. Cyathus novae-zelandiae Tuhisne. 

Tul., Ann. Sci. Nat., ser. iii, vol. 1, p. 66, 1844. 

Peridia infundibuliform, 12 14 min. high, 5-7 mm. wide at the mouth, 
tapering gradually to the base where suddenly converging to a short stipe 
about 2 mm. long and 1 mm. thick ; exterior dark brown, covered with 
appressed tomentum, interior longitudinally striate for about half the 
depth of the peridium, black, dull; mouth erect or slightly expanded, 
re volute, striate, margin entire, even. Peridiola lenticular, 2*3-3 nun. 
diam., black; tunica thin, white, Spores elliptical, somewhat pointed 
at both ends, 11-13 x 5 6 mnmi. 

Habitat .- Growing eaespitose on rotting bark. 

Distribution.- Banks Peninsula, Canterbury, N.Z.; rare. 

Ty]>e specimens collected by Raoul. 

This endemic sjieeies has been collected but once. It may readily be 
distinguished from any other species occurring in Ncw r Zealand by the 
presence of longitudinal striae on the upjier portion of the jieridium. 


2. Cyathus Colensoi Berkeley. (Plate 4, fig. 2.) 

Berk., FI. N.Z ., vol. 2, p. 192, 1855. 

Peridia eampanulate, up to 7 mm. high, 6 nun. wide at the mouth, 
ta]H*ring abruptly to short and slender stipe which about 1 min. diam.; 
exterior from pallid-grey to bay-brown, finely tomentosc, even, interior 
lead-coloured, smooth, somewhat sinning; mouth erect, in old specimens 
slightly recurved, margin entire, even. Peridiola lenticular, 2 mm. diam., 
black ; tunica thin, white. Spores variable in shape and size, elliptical 
when 10-12 X 8 10 mmm., or subglobose when 9-12 mmm. diam. 

Habitat. -Growing crowded or eaespitose on dead wood on the ground. 

Distribution. —Australia ; Dannevirkc, N.Z.: rare. W. Colenso , Danno- 
virke (type), on ground in a garden. 

This species somewhat resembles V . Olla , but limy be distinguished by 
the smaller differently shaped peridia, smaller peridiola, and more globose 


Plate 8. 

Fig. I. —Nidula Candida (Peck) White. Natural size. Epiphragw is present on the 
central plant. Section on the left; note the thick wall of the peridium. 

Fio. 2.— a. Peridiola of Nidula Candida ; X 10 diam. 6. Peridiola of Nidula emodensi* 
(Berk.) Lloyd ; x 10 diam. 

Fro. 3 .—Nidula emoden&is (Berk.) Lloyd. Natural size. Plants are growing on rotting 
log of Podocarpus ftp. Note the oaedpitcme habit. 

Fin. 4.—Section of young peridium of Cyathus Olla Peru., x 2*5 diam., showing the 
4 peridiola embedded in the gleba. 

Fio. 5.—Peridiola of Cyathus Olla Fers. x 10 diam. Point of attachment of the funiculus 
shown on the specimen on the right. 

Fio. 6 .—Cyathus OUa Peru* Natural size. Immature plants in the centre, section of 
a peridium on the right. 

(Fig. 4 photographed by the writer; all others by E. Bruce Levy.) 
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spores. I am indebted to Dr. J. B. Cleland, Adelaide, for the loan 
of specimens of this species. The photograph given is taken from his 
specimens. 

3. Cyathus Hookeri Berkeley. (Plate 4, figs. 1, 3.) 

Berk, in Hook. Jour. Rot., p. 204, 1854. 

Peridta campanula to, up to 14 mm. high, 10 inm. wide at the mouth, 
narrowing abruptly into a short stipe 2 3 mm. long, 2 mm. thick; exterior 
bay-brown, minutely and densely tomentose, interior even, dark brown, 
dull; mouth strongly expanded or flaring, margin entire, crenately lobed. 
Peridtola lenticular, 2-2-5 mm. diain., cortex black; tunica dingy-white, 
thin. Spores elliptical, rounded at both ends, 8 11x6 Hniiiim. 

Habitat. —Growing solitary or caespitose on decaying twigs, &c\, on the 
ground. 

Distribution. — Khasa, India; North Island, N.Z.: rare. Weraroa, 
Wellington, on rotting twigs of Pinus sp., G.H.C ., 18/8/19. 

1 a?n indebted to Mr. C. G. Lloyd for the determination of this species. 
In a recent letter he stated that he did not consider it to be sufficiently 
distinct from C. microsporus Tul. to be maintained as a distinct sjjecies. 
1 am of the opinion, however, that the large campanulate peridium and 
larger spores are sufficient to maintain it as a valid species. 

4. Cyathus Olla Persoon. (Plate 3, figs. 4, 6.) 

Peis., Syn. Meth. Fmu/., p. 237, 1801. 

Cyathus venucosus 1X\, Ft. Fr„ \ol. 2, p. 270, 1805. Xidutnria )dumbeu Pern., 
Champ. Comest., p, 110, 1818. X. ftisnculnns »Schu., Trans. Am. Phil. Six'., 
vol. 4, p. 253. 1834. Cyuthns campanutntus (Via., Avlnt ., Ixxx, pp. 19-23, 
1842. C. similis Oko., Grev ., lul. 8. p. 58, 1879. Cynthia lentifern (L.) 
White, Hull. Torr. Cl., vol. 29, p. 204. 1902. 

Peridia at first urceolate, becoming campanulate, up to 15 mm. high, 
6-12 mm. wide at mouth, tapering strongly to the sessile truncate base ; 
exterior grey-fawn, bleaching pallid-yellow with age, clothed with fine 
appressed tomeutum, interior smooth or somewhat concentrically zoned, 
dull lead-colour, shining; mouth strongly ex|>anded or flaring, not or 
slightly recurved, margin entire, erenate. Peridiola lenticular, dark brown 
or lead-coloured, large, 2 3*5 mm. diam., smooth, or minutely rugulose 
when dry; tunica thin, dingy-white, closely adnate. Spores obovate or 
elliptical, 8-15 X 6-10 mmm., apex rounded, base bluntly pointed. 


Platk 4. 

F«g. 1.— Cyathus Hookeri Berk. Natural size. 

Fig. 2.— Cyathus Caltnsoi Berk. X 2 diam. Immature plants at the top. Photos taken 
from Australian specimens loaned by Dr. J. B. Clcland. 

Fig. 3.—Peridiola of Cyathus Hookeri Berk, x 10 diam. The depression in the surface 
of the speoimon on the right shows point of attachment of the funiculus. 

Fig, 4.—Peridiola of Cruribulum vulgan Tul. A 10 diam. 

Fig. 5.—Peridiola of Cyathus stercoreu* (Schw.) de Toni. X 10 diam. Note the 
extended funiculi. 

Fig. 6.— Cyathus stercoreus (SohW.) de Toni. Natural size. Immature specimens on 
the right; small form in the centre. 

Fig. l.~-Crucibulum vulgare Tul. Natural size. The epighragm is present on sevoral 
of these specimens. 

(Fig. 2 photographed by the writer; all others by fi. Bruoe Levy.) 
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Habitat. —Growing solitary or caespitose on rotting twigs, dead grass- 
stems, or on the ground. 

Distribution .— World-wide; common. Pukeora, Hawke's Bay, H. E. 
Radcliffet 17/10/21; Wellington, R. Grimmett! April, 1922; Dunedin, 
Miss H. K. Dairy tuple! 5/5/22; Kelburn, Wellington, G . //. C., April, 
May, 1922. 

The large, smooth, campanulate peridia and large peridiola characterize 
this species. The peridia are often concentrically zoned, and vary greatly 
in size. This is our most common species of Cyathus. 

5. Cyathus stercoreus (Schw.) De Toni. (Plate 4, figs. 5, 6.) 

De Toni in Sacc. Syll. Fung., vol. 7, p. 40, 1888. 

Nidvlaria stercorea Schw., Trans. Am. Phil. Sot., vol. 4, p. 253, 1334. 
N. melanosperma Schw., l.c . Cyathus Ixsuturii Tul., Ann. Sci. Nat., ter. iii, 
vol. 1, p. 79, 1844. C. Wrightii Berk., Orev. t vol. 2, p. 34, 1873. C . tnelano - 
spermus De Toni in Sacc. SyU. Fung., vol. 7, p. 42, 1888. C. Baileyi Mass., 
Orev., vol. 21, p. 3, 1892. C. dimorphus (2obb, Agr. Oat. N.8.W., p. 1005, 
1892. C. affinis Pat., Bull. Soc. Myc. Fr., p. 87, 1895. C. rufipes fill et 
Ev., Bull. Ton. Cl. , vol. 24, p. 125, 1897. Cyathia melanosperma (Schw.) 
White, ibid., vol. 29, p. 262, 1902. C. rufipes (EU. et Ev.) White, lx., p. 265. 
C. Wrightii (Berk.) White, l.c. C. stercorea (Schw.) White, l.c., p. 266. 

Peridia at first ureceolate, becoming obconic or campanulate, 5-15 mm. 
high, 4-8 nun. across the mouth, tapering gradually to the slender and 
short stipe, or sessile ; exterior fawn-coloured, at first hirsute, becoming 
almost smooth with age, interior smooth, lead-coloured, shining; mouth 
erect, not or slightly expanded, margin entire, even. Peridiola lenticular, 
2 mm. diam., smooth and shining, black; tunica wanting. Spores sub- 
globose, 20-40 mnim. diam.; epispore 3 irnnm. thick. 

Habitat Growing solitary or caespitose on manure, decaying wood, soil, 
and boxes in glasshouses, &c. 

Distribution. — World-wide; common. Mapua, Nelson, on oow-dung, 
G.H.C., 17/5/22. 

This species varies considerably in the size and shape of the peridia. 
It may readily be separated from other species of this genus on account 
of the large-sized spores, black peridiola, and narrow obconic peridia. 
Lloyd (1906, p. 20) states that peridia are occasionally found in which the 
upper peridiola arc not attached to the wall by funiculi, this latter 
structure apparently being rudimentary or absent. He also mentions the 
fact £hat with this species sterile peridiola commonly occur, a feature 
apparently not uncommon in the large-spored species. 
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Introductory. 

In a previous paper (18) 1 have given an account of my observations in the 
wet district of Westland on the distribution and growth-forms of the species 
of the New Zealand fern-genera HymenophyUum and Trichomanes, including 
in it, from observations made in other jiarts of New Zealand, an account 
of the three species which apparently do not occur in Westland. Since 
the species occur at their optimum development in the humid forests and 
mountain ravines of Westland, the above-mentioned account will serve 
as a standard for comparison with ecological data concerning this fern- 
family gathered in other and drier districts of the New Zealand Biological 
Region. 

In a well-known paper, entitled “ The Geographical Distribution of 
Ferns,” published in the Transactions of the Linnean Society in 1868, 
J. G. Baker observed that “ with the precision of an hygrometer, an 
inorease in the fern vegetation (it may be in species, or it may be in the 
number and luxuriance of individuals, but usually in both) murks the 
wooded humid regions." The filmy ferns, being as a family specially 
adapted to humid conditions, respond very quickly in their manner of 
distribution, and, in the case of many of the species, in their growth-forms 
also, to variations in the atmospheric humidity, as was showj^. my paper 
quoted above. The species of this family, then, will undoubtedly servo 
as indicators of the climate of the forest-interior of any particular locality, 
and the indications will be found not only in the presence or absence of 
individual species, their comparative abundance and luxuriance, and in 
the growth-forms adopted by them, but also in the exact station taken 
up by them in the forest. In the present paper I propose to trace the 
distribution of the family more especially in the comparatively dry Eastern 

8 * 
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Botanical District of the South Inland of New Zealand (see map 4, p. 85), 
and to bring together the tacts concerning their occurrence in the remain¬ 
ing parts of New Zealand and in the outlying islands which I have gathered 
from my own observations or are contained in various botameal papers 
in the Transactions of the Sew Zealand Institute and m other scientific 
publications. 

The only really satisfactory meteorological data tor use in such a study as 
the present one would be those recording the range in humidity in the forest- 
interior from day to day and from season to season, so that in this way a 
dose comparison might be instituted between different types of forest and 
between different stations in the forest under varying conditions of climate 
and altitude, with a view to ascertaining both the minimum and the optimum 



degree of humidity for each species. A large yearly rainfall might be 
found to characterize some locality which experiences an annual dry season, 
and under these conditions the filiny-fern flora would be scanty and local, 
there would be few epiphytes in the forest, and in a general way the forest- 
floor would be bare of all but the hardiest ferns. Even if there were 
no specially dry season in the year, extreme temporary fluctuations in 
the humidity- due, for example, to dry winds- would largely determine 
in any locality the distribution and growth-forms of the Hymenophyllaceae. 
Thus meteorological data to be of use by themselves in such a study as 
the present should be detailed, for it is evident that the Hymenophyllaceae 
for the most part need not only a high but a continuously high atmospheric 
humidity. It would be manifestly impossible to collect detailed data of 
this kind over so extended and varied a region as I am here dealing with, 







Holloway.- Studies in the New Zealand Hymenophyllaceae. 69 

so that I have* had to fall back upon such evidence as is afforded by the 
actual rainfall data, supplemented by general climatic information, and 
by the study of the general fern and other forest vegetation present. 

For a detailed list of the twenty-six New Zealand species reference must 
be made to my previous paper (18) and to the Manual of the New Zealand 
Flora (10). I take this opportunity of acknowledging the source of the 
rainfall map on page 73, which I have adapted from that issued by the 
Government Meteorological Office, and of the meteorological data, which 
l have culled from the regular publications of the Department ; and also of 
L. Cockayne's map on page 85, which I have taken from his paper (14) 
on the proposed botanical districts of New Zealand. 

1. The Climate, Forest-cove hi no, a\i> Distribution ok the Hymeno- 
PHYLLACKAK EAST OK THE SOUTHERN ALPS. 

From the meteorological data set out in Table A, on page 70, it is 
evident that the climate experienced at the east coast of the South Island 
is very different from that at the west. The total number of rainy (lays 
at Lincoln is only about three-fifths of that at Hokitika, and the rainfall 
is less than a quarter as much. This difference is reflected also in the 
greater number of hours of sunshine at the former than at the latter 
station. The most important climatic fact of all, however, is one that 
dofls not appear in the table namely, that there is an almost complete 
alienee of strong dry winds m Westland, at any rate so far as the lowlands 
are concerned, whereas in Canterbury the excessively dry and often fierce 
north-west wind is a characteristic, if intermittent, feature. The fact that 
Hokitika lies in the path of the prevailing westerly moisture-laden winds 
is accountable for the greater average daily wind-veJoc.ity recorded here 
than at Lincoln. It will be seen also that not only is the mean humidity 
noticeably less for Lincoln than for Hokitika, but the seasonal variation 
is more marked. Finally, the daily and also the seasonal range in temj>era- 
ture is less at Hokitika than at Lincoln. Humidity data, jierhaps more 
than any other, need to be qualified with a statement as to the particular 
conditions under which they are taken. All the data given in Table A 
w r ere taken in the open, and do not, of course, refer to actual forest con¬ 
ditions. However, they enable us to gain a good idea as to wdiat those 
conditions will be. The lack of drying winds, the low summer temperature, 
the heavy rainfall, and large number of rainy days fairly evenly distributed 
over the whole year all ]>oint to the fact that in the Westland forests the 
humidity is more or less constantly high, and that transpiration from frond 
and leaf-surface will probably never l>e excessive. On the other hand, in 
Canterbury the strong dry winds will bring ubout such extreme fluctuations 
in the humidity that they may be regarded as one of the most important 
factors in the determination of the plant-covering. In the forest-interior 
also these fluctuations will be felt, and the fern flora and the station 
adopted by the individual species will be restricted thereby. The other 
climatic factors also will tend to make the atmospheric humidity in the 
Canterbury forests both lower and also more variable than in those of 
Westland, such as the very much smaller rainfall, the greater amount of 
bright sunshine, the hotter summer and the colder winter, and the greater 
daily range in temperature. From these facts it would follow that the 
forests of Canterbury would be less extensive than and different in type 
from those of Westland, and that the distribution in them of the Hynicno- 
phyllaceae and other fern-families would be more restricted. 



Data for Hokitika ajid Lincoln, situated on the Went and East Coast* respectively of the South Idand, New Zealand, giving the Mean* f 

the Period 1911-20 inclusive. 
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With regard to the forest-covering, it may be said generally that there 
is but the one type in Westland—namely, the very heavy mixed taxad 
rain forest. It is true that there are variations in this, such as the more 
open black-pine and white-pine stands of the river-flats, and the character¬ 
istic association of the higher mountain-flanks; but these can be regarded 
here as local varieties of the taxad rain forest. East of the dividing range, 
however, there is a considerable differentiation in the forest-covering, 
depending both upon altitude and upon general climatic conditions. The 
relation between the forest type and the soil-conditions cannot be entered 
into here. In Canterbury there is both rain forest and also dry southern- 
beech forest. On the eastern flanks of the dividing range the altitudinal 
factor is the stronger, and, although the rainfall is heavy, the rain forest 
is not taxed but mountain southern-beech. Cockayne and Laing have 
shown, however (16, p. 363), that at the source of the Rakaia River, 
on the eastern flanks of the main ranges, the mountain-totara and the 
kawaka form a very characteristic association which can be regarded as 
true western rain forest. I have preferred to consider the occurrence 
of the HymenophyUaceae in this southern-beech rain forest apart from their 
occurrence in the Westland forests, although these tw T o types of forest as 
they here occur belong to the same botanical district of L. Cockayne (14), 
and I have done this in order to reduce the problem of their distri¬ 
bution in Westland as far as possible to the simple question of the effect 
upon the family of altitude alone. In South Canterbury the outlying 
areas of rain forest lie at a lower altitude and are not southern-beech, but 
mixed taxads. On account of the moderate rainfall, however, they are 
less heavy than those of Westland, and lack a number of characteristic 
members of the Westland rain forest. In North Canterbury, where the 
north-west wind is most experienced, the dry southern - beech forest 
prevails, although this dry wind, of course, may not be the only cause 
determining its presence. Thus whereas in Westland the regional distri¬ 
bution of the HymenophyUaceae is dependent, on the whole, upon the 
altitudinal factor alone, east of the dividing range there must be con¬ 
sidered, in addition to the altitude, the type of forest present, and also 
the particular rainfall and general humidity conditions prevailing in each 
area of forest. 

Table A, indicating the difference in the climate experienced at the 
west and oast coasts respectively, is taken from Part I of these Studies. 

A. The Eastern Flanks of the Southern Alps . 

In my previous paper 1 have given a detailed account of the occurrence of 
the HymenophyUaceae in the Otira Gorge and on the neighbouring moun¬ 
tain-sides at the western extremity of Arthur’s Pass. I will now trace 
their distribution on the eastern side of the pass and on the eastern flankB 
of the dividing range in its vicinity (see maps on pages 73 and 76). 

The rainfall at the eastern portal of the Midland Railway tunnel which 
pierces the range at this point, distant a little over five miles from the 
western (or Otira) portal, is somewhat less than that recorded for the latter 
locality. As at Otira, the main continuous rain comes from the north¬ 
west. In accordance with its higher altitude (vix., 2,436 ft.), more snow 
falls in winter at the eastern end of the pass than at the western (1,583 ft.). 
The rainfall diminishes rapidly farther down the Bealey River valley 
whioh descends from the pass in a south-easterly direction, and at the 
junction of the Bealey with the main Waimakariri River valley, and in this 
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latter valley itself, the north-w<st rain is experienced for the most part 
only as heavy intermittent showers. Table B gives the rainfall in inches 
and the number of rainy days at Otira, at the eastern portal of the tunnel, 
and at the Bealey accommodation-house respectively, for each month of 
the year 1914, from which a good idea can be gathered as to the diminishing 
of the rainfall eastwards. The Bealey accommodation-house is situated on 
the east side of the Waimakariri River at a distance of two miles from 
where the Bealey Valley opens out into the latter, and of twelve miles as 
the crow flies south-east ol Otira. and at an altitude of about 2,(XX) ft. It 
lies just beyond the limit of the rain forest. 


Table B. 
Year, 1014 . 
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It may be added that the mean annual totals for these three stations 
for the period 1912-15 were as follows: Otira, 202*99in. on 197*7 days; 
eastern portal, 171*N0in. on 193*2 days (March, 1915, omitted); Bealey, 
07*40 in. on 115 days (May, 1914, omitted). 

On the eastern flanks of the main range there is a continuous clothing 
of forest which consists practically solely of the mountain southern-beech 
(Nothofagus chfforUoides). The three characteristic tree-members of the 
Westland mountain forests viz., the southern rata (Mehosidnos lucida), 
the kawaka (Liboi'edrus Bidwillii ). and the mountain-totara (Podocai]ni# 
Halhi) —are practically absent, although they occur somewhat scantily along 
with their seedlings and saplings amongst the Nothofagus on the eastern 
side of Arthur's Pass. The fact that the mountain-totara-kawaka associa¬ 
tion is found only in certain specially favourable localities on the eastern 
flanks of the divide (as noted above) must be taken as due primarily to a 
marked difference in the climate between west and east. The undergrowth 
of the southern-beech forests consists for the most part of the Nothofagus 
seedlings and saplings, although such large-leafed shrubs as Nothopanax 
Colensoi , N. simplex, Phyllocladus alp in us , Oriselima Uttoralis , &c., enter 
sparsely into its composition, more especially in the smaller gullies. The 
canopy of this Nothofagus forest is more or less open on account of the 
twiggy nature of the branches and the very small size of the leaves, and in 
considering its fern content the restrictive effect of this feature must be added 
to that of the climate generally. Moreover, the tree-trunk bases are for 
the most part regularly cylindrical and erect, and of small diameter, and 
accordingly do not provide the favourable stations for low epiphytes as 
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do the overhanging and irregularly growing large tree-bases of the southern 
rata and the mountain-totara. In spite of the heavy annual rainfall the 
floor of the forest is frequently dry, and on one occasion on which the 
writer examined the Bealey Valley forest it was noticeable how remarkably 
rapidly the forest-floor and the trees generally had become dry after two 



or three days of rain and snow, in spite of the fact that there had been no 
wind. In view of this it is not surprising that another prominent character¬ 
istic of the Westland forests is here absent—namely, the constant clothing 
of the boulders and fallen logs with ferns and liverworts. 
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Throughout this eastern mountain rain-forest Hymenopkyllum viltosum 
is fairly abundant both in moss on the floor and as a low epiphyte, the only 
other epiphyte being the small hardy Polypod mm Billardieri , which also keeps 
to within a very few feet of the ground. H . multifidum , H . jlabellatum , 
and //. rarww are also present, though much less commonly, and always on 
shaded rock-facos or in other overhung places, the two latter species in 
small stunted colonies. The only other ferns to be met with are the hardy 
and widespread Polystichum veshtum , Blechnum penna marina , and B. vul¬ 
canic am (these three being abundant), such rupestral species of Asplcnium as 
are widespread throughout the drier parts of the South Island, and also the 
mountain A. trichomancs , although in damp gullies and hollows Blechnum 
capcnse , Gletchema Cunnnighamu , and Asplemum bulbiferum are not uncom¬ 
mon. It is noticeable that Hymenophyllum dew mum and H. bivalve , which 
are frequent terrestrial or low epiphytic species in the western mountain forests, 
ami are also most abundant in the southern-beech forests of Nelson up to 
an altitude of 3,000 ft., are here apparently altogether absent, although 
Armstrong (5) reported finding the former. Thus only those Hymeno- 
phyllaccae are present which in Westland were found to be able to adopt 
the high epiphytic station and the close mat growth-form, and of these only 
H. villosum , the hardiest species in the New Zealand family, is at all frequent. 

On damp, moss-covered rock-faces in the forests of rather lower altitudes 
I have also occasionally found H. pulcherrimutn and H. pellatum. These 
two species in Westland belong to the mountain ravines and do not descend 
to the lowlands. They are neither, however, especially hygrophilous, and 
U. pdtatum is also a typical mat-former. Throughout the forests of the 
Eastern Botanical District the latter must certainly be included among the 
very few species which arc al all abundant. 

In addition to the Hymcnophyllaceae enumerated above as occurring 
on the eastern flanks of the main divide, U. Armntrongii was originally 
discovered (4) alongside waterfalls near the source of the Waimakariri 
River at an altitude of 3,800 ft., and probably exists elsewhere also in similar 
localities. H. Mahnyu occurs almost invariably on old large trunks of 
the kawaka, and it has been reported from the kawaka forest noted above 
as occurring at the head of the Rakaia River. The peculiar frond-form of 
this species, as noted in my first paper (18), is well adapted to withstand 
drying. 

B. The Intermediate Montane Area . 

The neighbourhood of Cass (see maps on pages 73 and 76), which is situated 
on the Midland Railway at an altitude *of 1,850 ft., may be taken as repre¬ 
senting more or less typically those montane tussock-grasslands of Canter¬ 
bury which lio between the dividing range and the more easterly outlying 
mountains. Through the kindness of Dr. C. Chilton, Professor of Biology 
at Canterbury College, 1 was able to stay for a few days at the College 
Biological Station at Cass, and from this aB my centre to examine the 
neighbouring country, and also the forests of the Waimakariri Valley. 
1 desire to express my thanks to Dr. Chilton for the opportunity thus given 
me, and also to Mr. C. E. Foweraker, of the Biological Laboratory, who 
accompanied me on these expeditions. 

There is a rain-gauge at the Biological Station, which is read at inter¬ 
vals, and from the data thus gathered it seems clear that the rainfall is 
here somewhat less than at Bealey, which lies about six miles due west. 
The north-west showers frequently pass down the Waimakariri Valley, 
and so do not reach Cass, which lies two miles up a lateral valley. The 



Holloway. —Studies in the New Zealand Hymenophyllaceae. 75 


north-west winds, however, are frequent and drying, and at times very 
fierce. It is apparent, then, that Cass possesses a more severe climate than 
that which prevails on the eastern flanks of the dividing range. Cockayne 
and Laing have shown (16, p. 345) that these two climates, the subalpine 
forest and the tussock-grassland climate, pass into one another without a 
transitional phase, and that the sharply defined line which separates them 
extends throughout Canterbury at a short distance cast of the dividing 
range. They add, “ The steppe [i.e., the tussock-grassland] climate is far 
from being really dry, but clear skies with strong insolation are frequent, 
and the ever-present wind would demand a much higher rainfall before 
forest could establish itsolf naturally.” The following arc the annual rain¬ 
fall figures available with respect to Cass : 1917 (from 21st April), 38*7 in.; 
1918, 59*8 in.; 1919, 40'6 in.; 1920, 43*0 in. 

In accordance with these climatic conditions the southern-beech ( N . clif- 
fortKndes) forest in the neighbourhood of Cass is present only in patches 
in the mountain-side gullies, the greater part of the area being covered 
by tussock-grass, divaricating shrubs, and subalpine herbs, and the river- 
terraces by mat and cushion plants and by the thorny Discaria toiunatou. 
For a fuller account of the plant ecology of this area reference must be made 
to Cockayne and Koweraker (15). The interior of the patches of Notho - 
fagus forest is very open and dry, and there are few shrubs. The few 
hardy ferns are more or less confined to the immediate neighbourhood of 
the watercourses, and epiphytes are altogether lacking. The only species 
of HymenophyUam present is H. wUosum , which occurs on the ground in 
moss near the creek-sides. Mr. Fo we raker informs me that the same species 
is present in a very stunted form on rocks at the summit of Mount Sugar- 
loaf, in the immediate vicinity of Cans, at an altitude of about 4,(XX) ft. 

In their account of the plant ecology of the Mount Arrowsmith district 
(see map 3, on page 76), which lies between the upper Ashburton and 
Rakaia Rivers, a few miles to the east of the boundary of the Western 
Botanical District, Cockayne and Laing (16, p. 357) note the presence at 
subalpine altitudes of U. villosum as a special rock-plant, and H. niuUifiJum 
on peaty humus on rock-ledges and in chinks. Dr. Cockayne informs me 
that on the wetter mountains of Central Otago (see map 4, on page 85) 
H. mulitfidum occurs in its mountain form in sheets on shady rocks at 
altitudes of 3,000 ft. and upwards. 

C. The Eastern Outlying Mountains of Canterbury . 

From map 3, on page 76, it will readily be seen that separating the 
intermediate montane area of Canterbury from the eastern plains there 
is a chain of high outliers, separated from one another by the main river- 
valleys. These outliers are forest-clad on their seaward slopes. I pro¬ 
pose now to give a description of the distribution of the Hymenophyllaceae 
in the forests of three of these outliers--vis., Mount Oxford in the north, 
Mount Peel and Mount Studholme in the south—adding also what is 
known as to their occurrence in the original forests of Banks Peninsula. 

As has already been mentioned, the presence of continuous forest on 
the eastward slopes of these outliers, which in the case of South Canter¬ 
bury, and also of Banks Peninsula, must be reckoned rain forest, is due 
to the easterly and south-westerly precipitation in addition to the occasional 
north-west showers. The fierce and drying nature of the north-west winds 
is experienced rather in the northern than in the extreme southern parts 
of Canterbury. I am informed by Mr. F. Akhurst, the meteorological 
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observer at Waimate, that there the prevailing winds are light east and 
north-east, with light rain, the heaviest rains coming from the south-west; 
while the north-west winds only very occasionally pass beyond the interior, 
and even then have lost their violence. At Mount Peel also the greater 
part of the rainfall is derived from the south-west, although here the 
north-w’est winds sometimes bring heavy showvrs. On Mount Torlesse 
and Mount Oxford and farther north there is less of the steady south-w T est 
rain and more of the north-w'est showers, and the significance of this lies 



Map 3.—Canterbury, N.Z., showing outlying mountains. 

in the fact that the latter, being accompanied by heavy winds, must be 
accounted of much less value to the vegetation than the former. There 
is a continuous and fairly heavy rain forest on Mount Peel, from which 
the southem-beeeh, except for certain isolated patches at higher altitudes, 
is absent, and also the flats and the sides of the near hills at Waimate were 
covered originally by the same type of rain forest; but the lower slopes of 
Mount Torlesse, Mount Oxford, and the lesser outliers still farther north 
are clothed with a typical southern-beech (2V. Solanderi) forest intermixed 
with scattered taxads. 
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Table C given a general idea an to the greater amount of precipitation 
that taken place on these outliers and on Banks Peninsula than at 
Lincoln on the plains. It must be noted that at Oxford, Peel Forest, 
and more especially at Waimate, the meteorological observers are located 
at distances varying from two to five miles east of the mountain-base, 
and at Akaroa the* data refer to sea-level. Undoubtedly, therefore, in 
each case the figures will show a lower rainfull than what is actually 
experienced oil the mountain-slopes. This conclusion is well attested by 
data kindly supplied me by Mr. F. Akhurst, giving the rainfall for the period 
1911 20 at three different stations in the Waimate district -viz., “(Trey- 
lands,” Waimate, and “ Hiwiroa ” -of which the first named lies three 
miles farther east than Waimate, and the last two miles west of Waimate 
in the direction of the hills. These data show that there is a very consistent 
increase in the precipitation as one passes westwards from “ Grey lands " 
towards the hills, the mean annual totals at the three stations for the period 
1911 20 -viz., “Ureylands,” 22-91 in. ; Waimate, 20-02 in.; and “ Hiwiroa.** 
29*71 in. -indicating very fairly what this increase usually amounts to. 

Tablk (’. 
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1011-20. 
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Pivl Formt 

Waimate 

i 
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113 40 

UHHO 
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124*40 


• For 1917 2<J only (on<* month nmMd from 1910 aud 1020) 

Whereas in Westland and on the eastern Hanks of the dividing range 
the forest is still practically virgin, on the outlying Canterbury mountains 
it has been largely cut out, or even, as on Bunks Peninsula, almost wholly 
altered or destroyed. However, the fact that there are extensive ami 
praetically untouched scenic or water-supply reserve blocks at Mount 
Oxford, Mount Peel, and Mount Studholnie makes it |x>ssible to gain a 
reliable idea as to the original distribution of the Hymenophyllaceae in 
these localities. 

(a.) At Mount Oxford the reserve forest covers the area included in the 
Cooper’s Creek watershed as it now exists, stretching in altitude from about 
1,000 ft. to 2,500 ft. As usual in southern-beech forest, the undergrowth 
is comjwsed mainly of the beech seedlings and saplings though a few shrubs, 
such as small-growing Gruselinia littoral ut and small-leaved coprosmcs, aie 
scantily present. In the narrow lateral gullies those shrubs are rather more 
abundant, and include the large-leafed araliads Nothopanau arlmeuw and 
Schefflera dig data, and occasionally also the small-growing tree-fern Alsophila 
Colensoi and the larger Cyathea dealbata. For the most part the forest-floor 
is open and dry, there are no epiphytes, and the ferns are confined to the 
smaller gullies and to the steep sides of the main stream-bed. 

Apparently only four species of Hymenophyllum are present. Of these 
H . viUosum and H. muUifidum are abundant in close colonies on the rocky 
walls of the main gully and on the mossy forested sides of all the gullies 
generally. Both are to be found also, though less frequently, on the 
mossy floor of the terrace-forest, where the only other ferns present are 
the hardier species of Blechntm . H. eanguinolentum is the only lowland 
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species present, and this is restricted to one or two especially damp 
localities in the lower part of the main gully. H. peltatum is not uncommon 
at rather higher altitudes in close mats on boulders and on the rocky 
sides, more especially in secluded gullies. Such ferns as were found to 
occur commonly in the southern-beech forests on the eastern flanks 
of the dividing range are present here on the main gully-walls, and in 
addition abundant Polypodium grammitidis, Intersecting the terrace in 
the main valley are several narrow and damp gullies in which such hygro- 
philous and shade-loving ferns as Blechnum Patersoni , Dryopteris penni - 
gera , and Leptopteris hymenophylloides are commonly present. A few days 
previous to my visit there had been an unusually violent dry north-west gale, 
and even in these secluded gullies its effect had been felt, for the edges of 
the fronds of the Leptopteris were shrivelled. In the more open main 
gully and on the forest-floor generally, where the drying effect of the wind 
must have been severe, neither //. villosum nor H. muUifidum showed signs 
of shrivelling, thus bearing witness to their hardy nature. 

From a locality, now denuded of forest, at a somewhat lower altitude 
Mr. 6. Anderson, of West Oxford, has kindly sent me specimens of both 
H. minimum and also stunted H. Tunbndgense which were growing 
scantily on a rock-face in a creek-bed. As shown in my previous paper, 
the former species has a fairly wide range in Westland, but the latter is a 
lowland plant. The presence of these two additional species suggests that 
in the original Oxford forest at any rate, at its lower levels still other 
species, as, for example, H. sanguinolentum , may have been present on 
damp rock-walls in the watercourses, but in the existing forest the distri¬ 
bution is practically restricted to the three species which throughout the 
Canterbury forests are the most widely occurring of all. 

(6.) With respect to Peel Forest my own observations are supplemented 
by those of Dr. H. H. Allan, who has made a special study of the plant 
ecology of this area. The higher humidity of Peel Forest as compared with 
that of Mount Oxford is clearly shown in the fact that the ferns which in the 
Oxford forest gullies are altogether rupestral are here abundantly present 
as epiphytes in thick moss on the shrubby trees in the Kowhai Creek bed 
at corresponding altitudes, and the more hygrophilous species are luxuriant 
on the mossy creek-sides. The three filmies, H . villosum , H . muUifidum , 
and H. peUatum , which are all widely distributed throughout the Eastern 
Botanical District, are here abundantly present both as epiphytes, and also, 
in the case of the two latter, in sheets on the gully-walls. H . villosum 
adopts altogether the epiphytic station, climbing the shrubby trees in the 
creek-beds to a height of 15 ft., and always overtopping the other two species. 
H. demissum is also present in frequent terrestrial colonies, and H. sanguino¬ 
lentum is occasionally to be found as a low epiphyte. The outstanding 
feature in the Hymenophyllaceae of Peel Forest, however, is the presenee 
of H . pulcherrimum on the walls of the Kowhai Creek Gully throughout 
its entire length, and of H. scabrum in large sheets on the gully-sides in one 
or two especially secluded places. The former of these two species, as has 
already been stated, keeps almost entirely to mountain ravines, but yet is not 
an extreme hygrophyte. However, its marked abundance and luxuriance 
in the Peel Forest gullies is a significant feature. U . scabrum is undoubtedly 
a more hygrophilous plant, and its presence is an even clearer indica¬ 
tion of the constantly high humidity of these gullies. On the forest-reserve 
slopes H. flabeUatum occurs scantily on the bases of the stems of the tree- 
fern Hemitdia Smithii , but H. muUifidum is the only species which is at 
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all abundant outside the actual gullies, spreading in sheets on the damp 
forest-floor. Above the forest-lino, according to Dr. Allan’s observations, 
this latter species, with H. vUlosum , occurs on damp rock-surfaces up to an 
altitude of about 4,500 ft. Compared, then, with the forest of Mount Oxford, 
that of Mount Peel shows itself in its Hymenophyllaceae to be quite of the 
rain-forest type, this being apparent both in the number of species and of 
individuals, and also in the station adopted by many of them. Compared, 
on the other hand, with their occurrence in the Westland forests, the species 
here are seen to be by no means the most hygrophilous of the family, and 
are also almost altogether those which have in Westland a wide altitudinal 
range or are purely upland plants. Moreover, they do not extend outside 
the narrow gully-beds to any marked extent, and their vertical range is 
restricted. 

(c.) The largest extent of forest now existing in the Waimate neighbour¬ 
hood is that in the water-supply area of Kelsey’s Valley. This valley extends 
eastwards for a length of about two miles from the foot of Mount Studholme 
(3,650 ft.), in the Hunters Hills. At its lower end, distant four miles from 
Waimate, it lies at an altitude of 550 ft., and at the foot of Mount Stud- 
holme at about 1,400 ft. This forest, therefore, differs from that of Mount 
Peel and Mount Oxford in belonging almost wholly to lowland altitudes. 
As indicated above, its rainfall will be considerably greater than that 
recorded for Waimate itself. 

From the lower end of the valley upwards there is the same general 
epiphytic fern flora on the shrubby trees in the stream-bed as at Peel 
Forest, although the stems of the tree-ferns are for the most part bare. 
The presence in the lower third of the valley of the three species ttymeno - 
phyllmi sanguinolentum , II. australe , and H. Tunbndgeme y the first named 
as an abundant low epiphyte, and the two others more scantily on the gully- 
walls, marks this locality as belonging to the lowlands. Farther up the 
valley, where also the shrubbery becomes more closed in, and the humidity, 
as evidenced by the wealth of mosses and liverworts, is higher, the upland 
species H . viUosum and H . pehatum are predominant, the former being both 
low epiphytic and terrestrial, and the latter restricted entirely to the walls 
of the gully. H . bivalve and H . muUifidum are also here present in thick 
moss on the creek-sides, and H. demissum, though somewhat less commonly. 
Although the characteristically lowland and upland members of this list 
are, as already indicated, predominant in the lower and in the higher 
reaches respectively of the main ravine, H. sanguinolentum is scantily pre¬ 
sent in one or two places as a low epiphyte up to 1,200 ft, and H . pehatum 
extends, but also scantily, well down into the lower reaches. The humidity, 
then, of the actual ravines cf Kelsey’s Valley will bo, on the whole, some¬ 
what lower or perhaps more variable than that of the Kowhai Creek at 
Mount Peel, this being clearly seen from a comparison of the list of Bpecies 
of Hymenophyllaceae present in each locality and in the degree of epiphytism 
shown by them. Moreover, the general facies of these two lists corresponds 
with the altitudes of the two localities as given above, using the facts 
concerning the behaviour of the species in Westland as a standard for 
comparison. As in Mount Peel, the Hymenophyllaceae in Kelsey’s Valley 
are restricted to the deeper ravines, this being probably the case also in 
the original state of this forest. 

(i.) The forests of Banks Peninsula have now nearly all been destroyed, 
so that it is not possible to describe with certainty the distribution of its 
filmy-fern flora. Laing (25) has carefully studied this area in its present 
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state, and has brought together what can be known from both pre¬ 
sent and past researches of the primitive state of its plant-associations. 
Martin (26) has still further studied the Pteridophytes of the Peninsula, 
and has succeeded in adding to the information contained in Laing’s paper. 
J. B. Armstrong (5), in a general account of the flora of the Canterbury 
Province, published in 1879, when the forests were still largely untouched, 
gave social attention to the fern flora of Banks Peninsula. The following 
summary is based upon these three papers :— 

The ridges, slopes, and valleys of the greater part of the Peninsula were 
originally covered with a continuous sheet of rain forest up to about 
2,500 ft., the summits of a few of the highest peaks (e,y,> Mount Herbert, 
3,014 ft.) alone rising above it. Up to 2,000 ft. the composition of this 
forest was very much that of the lower slopes of Mount Peel, except that 
the rimu also was Bcantly present, as well as certain characteristic northern 
trees and other plants. The lower stories were more closed in than in the 
case of any of the other forests of the Eastern Botanical District, there 
being a greater variety and abundance of shrubby trees and tree-ferns. 
Lianes and epiphytes were abundant, more especially in the gullies, and the 
tree-fern stems were commonly clothed with species of Hymenophyllaceae. 
The forests of this area certainty provided a more favourable home for the 
Hymenophyllaceae than those of the Eastern Botanical District already 
considered. This fact accords well with the geographical position of Banks 
Peninsula (see maps 2 and 3, on pages 73 and 76), and also with the general 
rainfall data recorded at Akaroa at sea-level (see Table C, on page 77). 

Moreover, the strong, dry, north-west winds are less frequent and 
less severe on the Peninsula than on the plains, and in the gullies would 
have comparatively little effect. Thus its climate approaches nearer to 
that of Westland than that of any other part of the Eastern Botanical 
District. However, as Laing has pointed out (25, p. 364), the absence 
from the Peninsula of such common Westland trees as the southern rata 
(Metrosideros lucida ), the kamahi (Weivmannia racemosa), and Phyllo - 
clad us alpinus, all of which are abundant also in the damp forests of South¬ 
land, is a sign of its drier climate. There is no doubt also that its filmy 
ferns were more restricted to the gullies, and were less epiphytic in habit, 
than in Westland. 

In his list (5, p. 346) of the Hymenophyllaceae of the Peninsula, Arm¬ 
strong enumerates, among others, all those species which have been 
described above as occurring elsewhere in Canterbury, with the exception 
of H. villosum , which species, however, Laing has found to occur on one 
of the. peaks. In addition Armstrong mentions the following: H. rarum , 
H, dilatafum } 11, ferruyineum , H, Malinyii , and five species of Trichomancs 
-viz., T, Lyallii , T, kumtle , T, venosum , T, elongatmn, and T, Colensoi. 
Of the s]>ccies thus enumerated a considerable number have been reported 
also by Laing and Martin. It would seem, as Laing sets forth in detail 
(25, p. 372), that certain of Armstrong’s identifications, more especially with 
regard to the flowering-plants, are to be doubted. So far as the Hymeno¬ 
phyllaceae are concerned I see no reason for doubting any of the members 
of the list, although Laing queries three species of HymenophyUum and 
four of Trichomancs, Of these T, humile and T, elonyatum , as has been 
mentioned earlier, are typically northern species. They are absent from 
Westland, but Cheeseman (10) records them from various localities in the 
Nelson and Marlborough Provinces. Seeing that there is a strong northern 
element in the Peninsula flora, it is not unlikely that these two species 
w ‘iginally occurred there. Martin records the fact that a collector other 
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than Armstrong has reported the occurrence of T. humile , and he has 
very kindly forwarded me s|>ecimens of this species from this collection. 
T. Colensoi also is mentioned by Martin as having been reported by the 
same collector, and of this species also he has kindly forwarded me 
specimens said to have been gathered on the Peninsula. If the hydro¬ 
philous T. Colensoi was present then* would seem to be no climatic reason 
why T. Lyalin also should not have been there. On the other hand, the 
apparent absence of T. reniforme is rather remarkable. As has been shown 
in my previous paper, this species is less hygrophilous than the other 
two members of its group viz., H. dilatatum and H. scabrum— and, more¬ 
over, Armstrong has recorded it (5, p. .346) from elsewhere in the Canterbury 
Province. The presence on the Peninsula of T. cm os urn on tree-fern trunks 
has been corroborated by Laing. Of the three species of Hymenophylluni 
in Armstrong’s list queried by Laing namely, //. scabrum, H. pulchet rimnm , 
and H feirugtneum —the two former still exist in Peel Forest, and the latter 
would find a very suitable home along with T. renosum on the abundant 
tree-fern stems in the temperate humid gullies of the Peninsula. 

T have to thank Professor A. Wall, of Canterbury College, for drawing 
my attention to the fact that H. varum , II. sanguinolenlum , and H. Tun - 
brulgense all occur on the damp, shaded southerly faces of the Mount 
Pleasant lava-rocks overlooking Lyttelton, at an altitude of about 1,500 ft. 
The two former 1 found to adopt there the same stunted mat form in which 
they are found in Westland as high epiphytes, and II. Tunbndgense also was 
in very close mats on the vertical rock-faces. 

It seems clear that originally the forests of Banks Peninsula possessed 
a filmy-fern flora which was very rich in secies, but which was probably 
largely confined to the gullies. Compared with the other Eastern Botanical 
District forests, the outstanding feature was the presence of the greater 
number of the species of Trichotomies, ami, generally speaking, of those 
members of the family, both lowland and upland, which are especially 
hygophilous. 

D. Comparison unth Westland . 

Tn the wet forests of Westland the Hymenophyllaccae as a whole are 
epiphytic rather than terrestrial. East of the dividing range, on the other 
hand, though probably originally to a less extent on Banks Peninsula than 
elsewhere, the terrestrial station is that characteristically adopted by them. 

At subalpine altitudes in Westland it was found that H. villosum alone 
tends to preserve the epiphytic habit, and this is to be seen also m the 
eastern subalpine rain forest. The difference in humidity between the 
southern-beech forest of Mount Oxford and the rain forest* of Mount Peel 
and Waimate is brought out in the fact that in the former H . villosum is 
invariably restricted to the ground, together with the other few species 
present, whereas in the latter not only this species but also H. touUijidum, 
H . peUaium, and H . sanguinolentum are able to adopt a low epiphytic 
station in deep shaded gullies. The species which in the Mount Peel and 
Waimate rain forests are able to adopt the low epiphytic station belong 
to that group which in the lowlands of Westland ascend to the tops of the 
highest trees, with the addition of H . peltatum, which in the ravines of the 
western flanks of the dividing range occurs as a low epiphyte in company 
with H . villosum and H. multifidum. No doubt in the humid gullies of 
Banks Peninsula, on account of the more equable climate, the Hymeno- 
phyllaceae were epiphytic to an even greater extent than at Peel Forest 
or Waimate. 
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To pass from the vertical to the regional distribution of the species 
oast of the dividing range : Practically the only early source of information 
dealing with the forests in their less altered state is Armstrong’s paper 
quoted above. In it he gives a list of Hymcnophyllaceae which were to 
be found in the Canterbury Province, and he particularizes in a tabular 
form where each species occurred- whether on Banks Peninsula, or in the 
“ Middle District,” or in subalpine localities—and also whether they were 
rare, local, or abundant. It is evident from this list and from my 
own observations detailed above that, speaking generally, the species of 
Tiichomanes r, and also the specially hygrophilous species of HymenophyUttrn , 
both lowland and upland, are either absent or are very locally distributed. 
H . rittosum and II. multifidnvi, which in Westland,have the widest alti¬ 
tudinal range, are, together with H. peltatuw, the most abundantly 
distributed species east of the dividing range. 

There are now no forests on the Canterbury Plains which can be 
described as altogether lowland and properly to be compared with the 
lowland forests of Westland. Owing to its dry southern-beech type, as well 
as to its altitude, the Mount Oxford forest now apparently contains only 
two lowland sjvcies, of which II. sanguinolentum is in every sense extremely 
restricted and H. Tnnhridgense almost extinct. These two 'species arc 
round here only at the lowest altitude. The rain forests of Mount Peel, 
Waimate, and Banks Peninsula, whose lowest altitudes are 1,000 ft., 550 ft., 
and sea-level respectively, show a corresponding increase in the number 
and comparative abundance of lowland species. 

U. villosunt does not in Westland descend to sea-level, and it preserves 
in Canterbuiy this character in its distribution. Judging from his list, 
Armstrong recognized II. viltomm only in its more stunted subalpine form. 
In his original paper describing this species T. Kirk (22, p. 395) notes that 
collectors had commonly mistaken it for H. ciliatum , a species which has never 
been found in New Zealand since it was first rejiorted from a single locality 
in the Nelson district some years before Armstrong wrote his paper. It is 
to be noticed that the latter includes H. ciliatum in his list, stating that 
it occurs in Canterbury at middle altitudes. I feel satisfied that he also 
must have mistaken, in some localities at least, H. mllosum for the closely 
related U. sanguinolentum, and that he accordingly concluded that this 
latter species was widely distributed from the lowlands to subalpine 
altitudes. Again, he ascribes the same wide distribution to H. Tunbridgcnse , 
and I suggest that he has confused this species with H. peUatum . 
I have found the former to be a lowland and quite a local plant in 
Canterbury. 

With regard tt> other usually widely-ranging species, it is noteworthy 
that H . demismm , which in Westland is abundant from sea-level to high 
up into the mountain forest, is very much less frequent in Canterbury. 
H . bivahe also, which occurs with H. demissum on the mountain-flanks of 
north Westland, and especially, as will be seen later, in the southern-beech 
forests around Nelson, is in Canterbury an infrequent species. Other 
widely-ranging species in Westland are the diminutive H. Anmtrongii 
and also //. rarum and H. flabellatuih. The former has been found in 
Canterbury only on wet mossy rocks and boulders in subalpine localities 
on the dividing range, as mentioned above. In the Westland lowlands 
it is extremely abundant in short moss on smooth sapling-like stems, but 
in the Canterbury forests such a station is not consistently damp enough. 
H . rarum and H. fiabellatum are thoroughgoing epiphytes which can only 
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grow in a pendulous position. In Canterbury they have just as wide a 
range as in Westland, but are very local. H. Malwgii occurs in Westland 
from sea-level to the subalpine forests wherever the kawaka is present. In 
Canterbury it seems originally to have had the same range, being reported 
from Banks Peninsula by Potts (30, p. 359) as occurring on the decayed 
trunks of both the kawaka and the mountain-totara, and from the valley 
of the Wilberforoe River on the eastern flanks of the main ranges by 
F. N. Adams (see reference in Cockayne and Laing, 16, p. 343), in which 
locality the kawaka is the dominant tree. 

The southern-beech type of forest is less favourable for the Hymeno- 
phyllareae than is the mixed rain forest; but the comparison of the different 
forest types in the Eastern Botanical District with respect to their filmy- 
fem content is not quite so simple in the Eastern Botanical District as it 
will be seen to be in certain parts of the North-western District, for in the 
former the effect of forest type on the distribution of the Hymenophyllaceae 
cannot be studied apart from the effect of both altitude and general 
climate. 

II. The General Distribution of the Species in other Parts of the 
New Zealand Biological Region. 

Having given a detailed account of the Hymenophyllaceae as they 
occur in Canterbury under different conditions of climate, altitude, and 
forest covering, and compared these facts with their occurrence in 
Westland, it becomes less necessary to describe m so detailed a way 
their occurrence in other parts of the New Zealand Biological Region. 
The following summarized facts will serve to check or amplify the con¬ 
clusions which have thus far been reached in this and in my previous 
paper with regard to the behaviour of the species. 

A. South Island . 

In the neighbourhood of Dunedin, where the humidity conditions are 
similar to those prevailing on Banks Peninsula, and there is a comparative 
absence of the dry north-west wind, the taxad rain forest was originally 
widespread. For the period 1911-20 the average annual rainfall at 
Dunedin was 39-98 in., and the number of rainy days 155. From my own 
observations, and from the List of Species of this neighbourhood published 
by the Dunedin Field Club (17), it is apparent that the Hymenophyllaceae 
are here more abundant and also show a greater tendency to the epiphytic 
habit than in any of the existing Canterbury forests. Moreover, m the 
heavily forested gullies a few of the species range somewhat outside the 
actual creek-beds, and various species occur more luxuriantly still in 
the forests of the upper slopes of certain of the higher coastal hills where 
at altitudes of 1,000-1,500 ft. drifting mists are a well-marked feature. 
However, the extent to which they become epiphytic must be accounted 
quite restricted compared with their behaviour in the Westland forests. On 
the whole, the upland species -are very poorly represented, and the same 
may be said of the especially hygrophilous section of the family. Thus 
the Dunedin forests may be classed on their Hymenophyllaceae as 
belonging to the lowlands, and their humidity may be reckoned to fall 
considerably short of the consistently high humidities of the forests of 
Westland. 



82 


Transactions . 


To / Kirk (2tt) has published a list of Hymonophyllaccae occurring 
east Htewait Island, with short notes as to their relative abundance and 
deheir distribution. The rainfall at Half-moon Bay settlement, on the 
east coast, averaged for the period 1918 to 1920 (>0*85in. per annum, 
and the number of rainy days 240*0. From the excessive number of 
rainy days it will readily be seen that the atmospheric humidity is for the 
most part high, a fact which Kirk |joints out is evident in the rapid 
change of vegetation into |>eat. The more elevated parts of the island, 
reaching an altitude ol ;i,200 ft., adjoin the west coast, and here the rainfall 
will be heavier. The forest-covering generally is heavy mixed -taxad 
rain forest, and is somewhat similar to that ot Westland. Nothofayas 
is altogether absent. Kirk records the presence of twenty s|>ecies of 
Hymenophyllaecac on Stewart Island, and notes that, whereas in New 
Zealand generally tins family constitutes one-fifth ot the entire fern 
Horn, the projKjrtion rises to one-third in Stewart Island. Thus Stewart 
Island may l)e more nearly compared with Westland as regards the filiny- 
fern flora than the forests of Bunks Peninsula or of Dunedin. However, 
of the n ore livgrophilous sjiecies T. Cole h soi and H. scabrum are apparently 
absent; T. strict urn, T. renifonue , and //. a us t rale are rare and local; and 
H. dilatation, though fairly abundant, occurs on fallen logs rather than as 
an epiphyte. Leptopterix hymenophyUotdes and L. snpefba attain a luxuriant 
growth in secluded situations, but are much less widely distributed than 
in Westland. It is evident, therefore, that, although the climate of Stewart 
Island is him id, the hun idity is not so favourable to the filmy ferns as in 
the fore.sts of Westland, a fact which may very potwibly be due to the 
greater prevalence of winds in Stewart Island. 

The South Islam! North-western Botanical District presents favourable 
opportunities for a comparison of the distribution of the Hymenophyllaecac 
in heavy taxad and in pure southern-becch forests respectively under 
similar climatic conditions. 

In the heavy taxad forests at Greymouth there is a distribution of the 
Hymenophyllaecac similar to that in the lowland forests of north West- 
land. A mile or so up the Drey Valley, immediately behind Greymouth, 
there is an extensive stretch of more or less fiat pun* Nothofayas forest 
in which there is a fairly abundant though noticeably restricted distribution 
of tile Hymenophyllaecac. The rainfall here will la* very little different 
from that at Greymouth, and the constantly high humidity near the 
ground in this southern-beech forest is attested by the fact that at low 
stations on the trees and on fallen logs I found an abundance of prothalli 
and s|ioreling plants of most of the species that were present. These are 
mainly the species which in the lowland Westland forest are mid and 
high epiphytes. H. multifiduni, H. sanguinolentum, and H. Armstrongii 
clothe the main trunks of the trees up to a height of 20 ft. H. dilatation , 
//. scdmim, and T. reniforme are all commonly present, as are H . Jlabel- 
latam, II. rarnm, and II. Tnnhridgense , but all these are restricted to fallen 
logs or tree-liases up to 6 ft. above the ground. H. demissum is present 
upon the floor. The frequent presence of the upland H. pulcherrimum and 
T. Lyallii in a low epiphytic station is also an indication of the relatively 
high atmospheric humidity near the ground, but the specially hygrophilous 
H . australe, H . ferrugineum, and T. strictum are apparently absent. There 
are no mid-epiphytic ferns or other epiphytes other than the three species 
of Uymenophyllum first mentioned above. Pure southern-beech forest con¬ 
tains a very small admfxture of large-leaved shrubs or shrubby trees, and 
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tree-ferns are scanty. The leaves of all the Nothofagus species are small, 
and the canopy and lower story are more open than are those of the 
heavier mixed -taxad forest. Thus under similar climatic conditions it 
would appear that whereas the atmospheric humidity of the interior of 
the heavy mixcd-taxad forest is more or less consistently high up to the 
mid-epiphytic station on the trees, the same high humidity is maintained 
only up to the low epiphytic station in pure southern-beech forest. 

This comparison may be even more strikingly made with regard to 
the southern-beech forests of the larger lowland valleys in the close 
vicinity of Reefton, which lie at an altitude of from 600 ft. to 700 ft. 
Here the mean annual rainfall for the period 1911-20 was 75-18in., and 
the number of rainy days 174*7, so that the climate may fairly be considered 
a wet one. There is also an absence of drying winds. In these broad valley 
forests only six species of Hymenophyllaceue were found, of which H . vilr 
losum is the most abundant, occurring both as a low and a mid epiphyte, 
and occasionally also on the floor. In the narrower gullies H . rnuUifidum 
also ascends to the mid-epiphytic station, and H . rarum is in occasional 
colonies on the underside of large overhanging trees. //. demismm and 
H. Tmbridyeme are present on the floor. H. ferrugineum is also to bo 
found very scantily on the damp rocky walls of the narrowest gullies. 
Tree-ferns, except for the low-growing Alsophila Colensoi , are noticeably 
absent. The forest-floor is very open, and, except for occasional Asplenium 
Jlacddum and Polypodium Billardieri, epiphytic ferns are wanting. In 
the more secluded and damp gullies, however, Lcptoptens superba and 
L . hymenophylloides an* frequent, and I have here seen abundant colonics 
of the prothalli and sporeling plants of the former species. The hygro- 
philous Blechnum nigrum and B. Palersoni also occur frequently in these 
gullies. The scanty representation of Hvinenophyllaceae in this southern- 
beech forest is in striking contrast to their more abundant occurrence in 
the heavy mixed-taxad and southern-beech forest on the adjacent hillsides 
at altitudes of 1,200 ft. to 1,500 ft. Here there is a close undergrowth of 
shrubs and tree-ferns. In addition to the six species mentioned above, 
the lowland T . vetiomm and H. scabrum and the upland H. rufescens and 
T. Colensoi arc to be found commonly in gullies in their usual stations, and 
R. ferrugineum is abundant on the dripping gully-walls, while H.Jlabellatum 
and H. bivalve occur everywhere on banks and bases of old trees. Although 
a forested mountain-side at these altitudes is usually wetter than the 
forests of the lowlands, on account of the prevalence of the mountain mists, 
yet at Reefton this difference in the humidity will be largely compensated 
for by the fact that fogs in the lowland valleys are a frequent and 
persistent climatic feature. The very scanty distribution of the Hymeno- 
phvllaceae in the southern-beech forests must be attributed mainly, if nfft 
altogether, to the more open character of this type of forest as compared 
with that of the mixed ana of the pure taxad forests. 

Townson (31) has published a list of plants found by him in the 
Westport district, including fourteen species of HymenophyUum and all 
of those of Trichomanes . It is to be noted that this list includes 
the two typically northern species T . elongatum and T. humile , both of 
which seem to be absent from Westland. From Townson’s brief notes 
on some of the species it is evident that here the lowland species reach a 
higher altitude than in Westland, T . reniforme being said to occur up to 
3,000 ft., and H. ferrugineum and //. Tunbridgense up to 2,000 ft. As will 
be seen below, in the neighbourhood of Nelson, and to a still greater 
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degree in the North Island, the lowland species generally have a much 
wider altitudinal range than in Westland, while, on the other hand, 
H. villosum becomes more restricted to the higher altitudes. 

The position of Mount Hope at the junction of the wet North-western 
and dry North-eastern Botanical Districts is indicated by the fact that, 
while such species as H . rufescens and T. Colensoi and also certain wet- 
loving taxads are present, the Hymenophyllaceae are much restricted in 
their distribution, for the most part occurring either in the beds of gullies 
or on the overhung sides of the large granite blocks which am scattered 
over the forested slopes. As noted in my earlier pa|**r, H . Malinyri also 
occurs on these granite boulders at the upper altitudes, and especially on 
the ground in thick mos* sheltered by them, in luxuriant and dense mats, 
a most unusual station for this species. 

The ranges which lie immediately to the eastward of the Town of 
Nelson come well within the North-eastern Botanical District. At Nelson 
itself the average annual rainfall for the period 1911 20 was 36*37 in., 
and the number of rainy days only 116*5, the rain coming mainly from 
the northward. The dry south-west wind is a characteristic feature of the 
climate, being, on the whole, the most frequently occurring wind throughout 
the year. On the east of Nelson the ranges are from 2, OCX) ft. to 4, (XX) ft. 
in height, and are clothed to the summits with southern-beech forest. The 
Hymenophyllaceae occur mainly in the gullies and on the shady south¬ 
facing slopes. Here the lowland Bpecies ascend far higher than in Westland, 
H . dilatafum , H. scabrum , T . renifome, H . sanguinolentum , and 1 /. Tun- 
bridgense attaining on rock-faces on the shady flanks, both in more open 
situations as well as in the gullies, an altitude of at least 3, (XX) ft. The 
comparatively humid character of these shady upland forests is shown also 
by the abundance, though always in a terrestrial or tree-base station, of 
the more widely ranging sjjccies H. rarum , H. flabellatum , H. muUifidum , 
H . villosum , U. demissum, and H . bivalve . The two latter species occur 
exceedingly frequently, covering the floor of the forest everywhere in exten¬ 
sive sheets, H. bivalve showing a slight tendency, as usual, to climb tree- 
bases and fallen logs. On the highest ridges und peaks only II. villosum 
and H . muUifidum are present. In the Nelson forests generally the more 
hygrophilous lowland species ti. australe and H. ferrugineum are very 
locally distributed, while T. striatum , T. Colensoi, T. Lyallii , H. rufescens , 
H . pulcherrimum , and H, Armstrongii t all of which are abundant in the wet 
Western Botanical Districts, am apparently absent. H. villosum does not 
descend to so low an altitude as in Westland or Canterbury. 

On account of the higher altitude attained by the lowland species in 
the Nelson forests than in those of Westland, there is not here, generally 
speaking, so well-marked a differentiation in the regional distribution of 
the family. However, this can still be seen quite clearly in certain of the 
large forested gullies which lie on the unshaded north-facing hill-flanks, 
where the lowland species are altogether confined to the lower more sheltered 
reaches, even there being found on rock-faces rather than as epiphytes, 
while, on the other hand, the wider-ranging species mentioned above are 
abundant on the floor in the upper parts of tho gullies, where these open 
out at an altitude of 1,500 ft. and upwards under the ridges and hill- 
shoulders. The dampness of the forest-floor at the higher altitudes in such 
valleys will be due to the sea-mists which frequently gather against the 
hillsides in the vicinity of Nelson, and this effect will be still more marked 
on the shaded mountain-sides on to which, as has been described above, 
the lowland species are able to ascend. 
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H. North Island. 

With regard to the distribution of the Hymenophyllaceao in the North 
Island, the most outstanding feature to be mentioned is the high altitude 
attained by the lowland series generally. In the northern |>art of this 
Island, where then* are only one or two mountains of as great an altitude as 
3,<X)Oft., there is practically no distinction to be traced between lowland 
ami upland sjjecies. In a description of the plant-covering of Te Aroha 
Mountain (3,176 ft.), at the southern extremity of the South Auckland 
Botanical District, ,T. Adams (1) remarks that the humidity of the top of 
the mountain makes it one of the most favourable localities for ferns, and 
he shows that the llymenophyllaceae. including such species as H. dilatation , 
H. scabrtnn , T. renifotme , and II. amt rale , arc to be found for the most 
part at the summit. The same observer has reported T. remformr and 
T. venosutn from the summit of Te Moehau Mountain (2,750ft.), on the 
Cape Colville Peninsula (2). For this reason the altitudinal range of many 
of the species as given bj T Cheeseman (10) will be far greater than what 
it is found to be in Westland or in other parts of southern New Zealand. 
In the more mountainous parts of the North Island, as in the South Island 
generally, H. rillosum and H. multi fid uni ascend to higher altitudes and 
into more exposed positions than any other of the species. For example, 
.1. Adams (3) has noted the occurrence of the former species on the 
open summit of Mount Ilikurangi, in the East Cape District, at an 
altitude of 5,600ft. In his Botanical Report on the Mount Tongariro 
National Park (13), which lies at an altitude of 3,000 ft. and upwards, 
L. Cockayne frequently refers to H. mnltifidum along with the hardy 
Polystichum restitum and Blechnum penna marina as being the ferns 
which most affect the physiognomy of the southern-beech forest-floor, 
the Hymenophyllum being the most conspicuous of the mat-forming 
plants. 

Several members of the family do not extend into the northern part 
of the North Island. According to Cheeseman (10), II. pulcherrnnum , 
H . pelf alum , H. Malingii , and H. rufescens reach their northern limit on 
Te Aroha Mountain, II. citlosum on Mount To Moehau, and T. Colensoi 
in ravines near Rotorua. All those are typical upland plants, and their 
absence from the north may be due simply to the fact that there are no 
high elevations to be found in that part of New Zealand. It is to be 
noted that the northern limit for H. Malingii is the same as that for 
Libocedrm Bidwillii t to which it is almost invariably restricted. Cheese¬ 
man does not record H. minimum from the North Island. This species 
is distributed, though somewhat discontinuously, throughout the South 
Island ; it was said by T. Kirk (23) to be not infrequent in Stewart 
Island, and it is present also on Auckland Island (27). From these facts 
it would appear to be a southern plant. Oliver (2), however, has also 
reported it from Lord Howe Island, off the coast of New South Wales, 
so that there seems to be no reason for its apparent absence from the 
North Island. T. elongation and T. hurnile are both abundant species 
in the Northern Botanical Districts of the North Island, and extend, 
though more sparsely, throughout its Southern Districts and even into the 
Northern Districts of the South Island. They both occur in the islands 
of the Western Pacific Ocean, and so may be regarded as belonging to 
the Malayan and Polynesian element in the New Zealand flora. 

Various writers have commented upon the luxuriance of the shrubbery 
and other low-growing vegetation on the scoria-fhdds of the Auckland 
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Isthmus, and esjx*cially on tin* volcanic inlet of Rangitoto, in the Auck¬ 
land Harbour. Amongst other epiphytic ferns and typical forest-epiphytes 
growing upon the scoria, various sj>eeies of Hymenophyllaceae attain a 
great luxuriance. T. Kirk (21) has noted the abundance of H . austral* 
and T . humile amongst the sli rub-cove red scoria-blocks on the mainland, 
remarking that this provides a striking proof of the high atmospheric 
humidity in these localities. This fact gains added significance when it 
is remembered that these particular s|>ecics an* amongst the most hygro- 
philoiiM in the. family. Other writers have drawn attention to the fact 
that H. sanyuinolentaw and T. reniforme occur abundantly on the scoria- 
blocks on the slo)>es of Rangitoto Island in the full blaze of the sun. 
During the heat of the summer the fronds of these two s|)ccica are 
shrivelled and are apparently dead, but with the autumn rains the 
plants are as green as ever. I have found here //. multifidum glow¬ 
ing frequently side by side with the two other species; and in 
the damp gullies in the scoria slo]H»s, shaded by the shrubbery, are 
//. dilatatum i H. scabrum , //. Tunbridyensc , //. austral* , all on the ground, 
U. flabellatum as a low epiphyte, and Tmesipteris on tree-fern stems. It 
may be added that many other forest-epiphytes are found on liangitoto 
island growing on the scoria, such as tin* orchids Bulbophyllum pyymaeum, 
Earimi murronata, and Dendrobnun Cunnimjhami /, and the shrubby epiphyte 
Senecio Ktrku. Psdotum triquetrum is most abundant at the lowest levels. 
From the official data these* is no doubt that Auckland jiossesses a very 
humid climate. Tin* average annual rainfall at Auckland City for the 
jieriod 1911 to 1920 was 49-32 in., and the number of rainy days 195-3. 
The mean humidity for the same period was 79-7 that is to say, 3-4 
higher than at Hokitika, in Westland. There is no doubt also that the 
scoria-blocks, ami the humus in their interstice's, absorb ami hold much 
dew as well as rain-water. The humidity of the climate is also seen in 
the fact that the tree-fern Cyathea medullans is commonly grown in tin* 
open in the* city private gardens. Nevertheless the exposed jmsition on 
Rangitoto Island occupied by such a species as T. reniforme is remarkable. 
This species is able to hinder transpiration by the inrolling of the frond 
In the forests of Westland T. reniforme is able to endure as a middle 
epiphyte rather more exposed positions than the two other species usually 
associated with it. viz. — H. dilatatum and //. scabrum; and elsewhere in 
New Zealand it is sometimes to be found in sheets on the floor of southern- 
beech forests unaccompanied by the latte*r. On the other hand, in the 
neighbourhood of Dunedin, and also in Stewart Island, H. dilatatum is 
abundant and luxuriant while the other tw r o species are scanty or absent. 

I have been able to examine the forests on the eastern side of the 
North Auckland Peninsula at various places, and have observed that, 
generally speaking, the Hymenophyllaceae are more restricted to low 
epiphytic stations or to the floor than they are in the Westland lowland 
forests, or than they are, as Mr. Cheeseman informs me, in the gullies 
on the low western ranges of Auckland. This will probably be due to 
the lighter character of these eastern forests in North Auckland. As 
described in my previous jmper, T. elonyatum and T. humile form a very 
characteristic association on the creek-bed walls of these forests. 

C. The Outlying Islands. (See map 1, on page 68.) 

The Kermadec Islands, w r hich lie to the north-east of New’ Zealand, 
are a widely-separated group, of which the largest island, Raoul or Sunday 
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Island, is distant about six hundred miles from New Zealand. Sunday 
island rises to a height of 1,720 ft., and is the only one of the group 
which is forest-covered. The plant-covering of this island has been 
described by two New Zealand botanists, Chceseman (9) and Oliver (28). 
The last named, who split a year on the island, describes the climate as 
mild and equable, with many rainy days, considerable precipitation evenly 
distributed over the year, much wind in the winter months, and a con¬ 
stantly humid atmosphere. For the nine months February to October, 
1908, the total rainfall was 67*5in., on 176 days ; and the mean humidity 
was 91. The more elevated parts of the island are frequently enveloped 
in mistj and the plant-cove ring here is designated by Oliver “ wet forest.” 
There are, however, no permanent streams. Four species of Hymeno- 
phyllaceae occur in the wet forests, and the following description of them 
is taken from Olivers paper (p. 142): H. demissum is abundant every¬ 
where in wet forest, on branches of trees, tree-fern stems, and on the 
ground. H. jkdieUatum is found in one place only, on the highest 
summit, the matted roots and close fronds covering the underside 
of a leaning trunk of Metrosideros viUosa. T. hutnile is extremely rare, 
being found only on wet banks and fallen trunks of tree-ferns in deep 
shady ravines. T. venosum is an epiphyte of the wet forest found on the 
underside of leaning trunks of Cyathea kermadecensis . The high humidity 
of this upper forest is shown by the luxuriant epiphytic vegetation there 
to be found oil leaning trunks and horizontal branches and on the tree- 
fern stems. The Kermadeo Islands os they now exist are of volcanic 
origin, and the consensus o* opinion seems to be that they are oceanic 
—at any rate, in a biological sense. The flora is closely allied to that 
of New Zealand, but there is also a considerable number of subtropical 
species. The four species of Hymenophyllaceae are all abundant in the 
North Island of ’New Zealand. The scanty distribution of this family 
in the Kermadecs is the more remarkable when the favourable nature of 
the forest is considered. From a study of the flora generally, Cheeseman 
concludes (9, p. 163) that the islands have been stocked with thejr plants 
by chance migrations across the ocean. 

The Chatham Islands lie about five hundred miles due east from New 
Zealand, in the latitude of Banks Peninsula. The largest of these is about 
thirty miles in length, its surface consisting, on the whole, of low elevations, 
relieved here and there by hills, of which those in the south attain a 
height of 600 940 ft. Forest covers a certain portion of the main island, 
both in the lowland ami on the higher elevations, that of the latter being 
especially humid, with a close undergrowth of tree-ferns in many places 
and with an abundance of epiphytic ferns. Two papers dealing with the 
plant-covering have been published in the Transactions of the New Zea¬ 
land Institute , the first by Buchanan (6), who gave merely a list of plants 
collected from the main island, and the second by L. Cockayne (11), who 
dealt with the subject from an ecological point of view. The latter gives 
figures showing that at the eastern coast-lino the average annual rainfall 
is 30*4 in., but that it is distributed over 186*6 days in the year, and adds 
that the rainfall is certainly heavier on the higher southern portion of the 
island. After going into the subject of the climate in detail he concludes » 
that it must be reckoned exceedingly mild and equable, but that the winds 
are very frequent. Buchanan’s list of Hymenophyllaceae occurring on the 
main island is as follows : H. bivalve , H. demissutn , H. dilatatum, H. aus- 
trale , H. flabellatum , 7 T . rent forme, and T. venosum; to which Cockayne 
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lift# added H. multifidum. In his description of the higher-altitude forest 
the last-mentioned writer states that here every tree-trunk, tree-fern 
stem, and dead tree is covered with multitudes of filmy ferns. Epiphytic 
on the tree-fern stems are T. venosum, H. multifidum , U . dilatation , 
and T . reniforme. The filmy ferns are often so thick that they com¬ 
pletely hide the trunk of tree or fern on which they grow'. In many 
cases the ground also is covered with a thick carpet of them. In deep 
forest-clad gullies T. reniforme often grows with extreme luxuriance. 
Cockayne concludes (p. 314) that, although lacking the most characteristic 
forest-trees of New Zealand, the flora of the Chatham Islands must be 
considered a recent ofiset from that of New Zealand, and he notes that 
the geological and zoological evidence is m favour of a former land con¬ 
nection. In view, however, of the absence of so many characteristic New 
Zealand genera, he cites Checscman’s view of the origin of the flora of 
the Kermadec Islands. 

The remaining outlying islands to be considered are those usually 
designated the Subantarctic Islands of Now Zealand- viz., the Auckland, 
Campbell, Antipodes, and Macquarie Islands-* which lie easterly or southerly 
from the South Cape of New Zealand at distances of 190 to 570 miles 
(see map 1, on page 68). The plant-covering of the two first-named 
groups was in part described by J. D. Hooker (19), and of all except the 
Macquarie Islands more fully by L. Cockayne (12). In 1907 all of the 
groups were thoroughly investigated by the New Zealand Scientific Expedi¬ 
tion, and a full account published (27). 

The following brief account of the climate and forest-covering of Auck¬ 
land Island is taken from Cockayne: There are many rainy days, almost 
constant cloudy skies, very frequent winds which are sometimes of great 
violence, and a winter climate which is extremely mild- much milder, 
indeed, than that of certain parts of the South Island of New Zealand at 
sea-level, as, e.y the Canterbury Plains. The rata-forest zone forms a 
belt extending round a considerable portion of the coast of the various 
islands in the Auckland Group, being more luxuriant, with a richer fern 
flora at the heads of sheltered inlets. At altitudes of about 400 ft. it gives 
place to formations of scrub or meadow’. The floor of the forest consists of 
wettish peat. The mechanical effect of the constant and heavy winds has 
produced a semi-prostrate, stunted and gnarled forest, but owing to the 
moist mild climate the trees are luxuriantly branched. The canopy of 
the forest, rising about 15 ft. above the ground, is very dense and keeps 
the interior calm, and this, combined with the great amount of moisture 
in the atmosphere, affords very strong hygrophytie conditions in its interior. 
There is a luxuriant growth of mosses, liverworts, and filmy ferns both on 
the floor and on the trunks and branches of the trees, and amongst other 
ferns the strongly hygrophilous Leptopteris superha is to be found in favour¬ 
able localities. 

Ten species of HymenophyUum have been recorded from the Auckland 
Island rata forest - viz., H. rarum , H. sanguinolentum , H. rillosum , 
H. dUatatum , H. demissum , H. fiabeUatum , H. minimum , H. Tunbridgense, 
H . multifidum , and H . bivalve. It will be noticed both that the above list 
includes the six species which on the main islands of New Zealand show 
themselves to be the least hygrophilous and the most consistently wide- 
ranging in the family, and also that it contains no species of Trichomanes . 
However, the presence of such comparatively hygrophilous species as 
H . dilatatum , H. sanguinolentum, and H . Tunbridgense is a striking proof 
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of the consistently high humidity of the forest-interior. //. mnltijidum is 
by far the most abundant species, occurring in the rata forest in its 
ordinary mesophytic form. On (’ampbell Island there is no forest, its 
place being taken by a dense scrub-association. The only Hyinenophyllaceae 
liere occurring are H. nllosnw and the mountain form of H. multifidum. 
the latter occurring, as in the Auckland Islands, in large abundant 
patches both in the subalpinc meadow and on subalpine rocks. On the 
Antipodes Island II. wnltifiduw alone has been found, while on Macquarie 
Island, where woody plants are altogether wanting, even this species seems 
to be absent, Cockayne |>oints out (12, p. 271) that these Subantarctic 
Islands can be arranged in a series affording an instructive example 
of how arborescent plant-formations, even in a rain-forest climate, are 
inhibited by frerpient and violent winds, and their place taken by meadow 
growths, which, notwithstanding the winds, are so stimulated by the 
moisture as to be of verv great luxuriance In the same way this series 
indicates II. rdlosum and H. wultifiduw as being the hardiest species of 
the Hyinenophyllaceae, as also they are seen to be on the mainland of 
New Zealand. 


111. General Conclusions. 

1. The conclusions reached as to the altitudinal distribution of 
the Ilymcnophyllaceue ill Westland, set forth in Part 1 of these 
Studies (18), an* borne out by their behaviour in the drier parts of the 
South Island, and in other parts of the Ncw r Zealand Biological Region, 
except that north ward the lowland speiies attain progressively higher 
altitudes. 

2. The conclusions reached as to the vertical distribution of the 
species in the Westland forests (18) are also borne out by their behaviour 
in other parts of the New Zealand Biological Region, except that 
nowhere do they so thoroughly adopt the epiphytic habit as they do in 
Westland. 

The comparative study of the fern floras of the forests of different 
localities shows that the extent to wdiich the ferns generally and the 
Hymenophyllaeeae in particular adopt the epiphytic habit is a reliable 
indication as to how far the high humidities in the forest-interior can 
be regarded as consistent. 

3. Those species which in the comparatively dry Eastern District of 
the South Island have the widest altitudinal range viz., H. nllosnw and 
II. wnltifiduw and which, along witli H. peltatum and II. xanguinolentnm , 
must be reckoned to occur there the most abundantly, are always the first 
to begin to adopt the epiphytic habit. 

4. The comparison of the heavy mixed-taxad and the pure southern- 
beech types of forest in localities where, as in the vicinity of Reefton, 
these occur in close proximity shows that the latter, on account of its 
poverty in large-leaved shrubs and shrubby trees and tree-ferns, is unable 
to preserve in its interior, except perhaps at or near the floor, a constantly 
high atmospheric humidity even when the rainfall and the number of 
rainy days experienced is large; and also that it is unable to afford 
favourable epiphytic stations for the majority of the Hymenophyllaeeae, 
on account of the absence from it of large irregularly-shaped tree-bases 
and low-spreading horizontal branches. It is possible that it is mainly 
on account of this latter reason that the eastern forests of North Auck¬ 
land also do not show such an abundant filmy-fern flora as do the forests 
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of Wetland, although the atmospheric humidity in the former remains 
undoubtedly high. 

f>. It was shown (18) that in Westland a large proportion of the species 
occur in groups according to their habits. These natural groups can be 
recognized also in other districts of New Zealand ; but differences between 
the members of a group are shown by the manner of their response to 
varying climatic conditions in lighter types of forest, which differences 
are in some cases discernible also in their behaviour in the forests of 
Westland. 

6. The species, both lowland and upland, including nearly all 
1 host* of Trichomanes, which were shown (18) to be in the Westland 
forests the most hygrophilous of the family are either altogether absent 
from the drier forests of Canterbury and Nelson or are the most locally 
distributed. 

7. The geographical distribution of the family in the New Zealand 
Biological Region is to be seen with respect to several ot the species. 
T. humile and T. elongatum , both abundant in the north, become less so 
farther south, and in this direction do not extend beyond the northern 
parts of the South island, Banks Peninsula being apparently their southern 
limit. These two species belong to the Malayan element in the New 
Zealand flora. On the other hand, the following species viz.. II. pul - 
eherrimum , H. peUutum, H. Maluujii, II. / ufescctts. II. nllosum , and 
T. Cnlensoi all of which, with the exception of II. Malingii . which occurs 
also in Tasmania, are endemic to New Zealand, find their northern 
limit, together with certain upland phanerogams, at or about the extreme 
southern end of the South Auckland Botanical District. These species 
are typical upland plants, and it may be that their absence from the 
northern part of the North Island has no phytogeographical significance, 
but is due to the absence from those parts of mountains of any consider¬ 
able elevation. H. minimum , so far as the New Zealand Biological Region 
is concerned, seems to have its centre of distribution in the extreme south, 
but it has also been reported from Lord Howe Islam!. 

8. The outlying islands of the New Zealand Biological Region do not 
possess any Hymenophyllaeeae which are not present in New Zealand 
itself, and, judging from the composition of their filmy-fern flora, the 
occurrence in them of members of this family would seem to have resulted 
rather from chance dispersal from New Zealand or from elsewhere than 
from the effect upon a once larger number of species of a changing climate 
due to a shrinking and subsiding land-area. Of the endemics, H. rillosum 
occurs in the Auckland and Campbell Islands, and T. renifnrme on 
Chatham Island. 

9. Of the nine species which are endemic to tin* New Zealand Bio* 
logical Region, three- viz., II. viUosum, H. nifesccns , and H. atrorirens 
can possibly be regarded as specialized forms of other species also present 
in New Zealand -viz., H. sanguinolentum, II. flabellatum , and H. australe 
respectively. T. strictum is said to be most nearly related to the widely- 
spread T . rigidum . With regard to H. minimum , J. D. Hooker (20. p. 104) 
has suggested the cosmopolitan H. Tunbridgense , or the Polynesian 
H . muUifidum , or the Fuegian H . caespitmum as the species to which this 
plant is most closely allied. Concerning the remaining endemic species 
nothing can here be suggested as to their possible affinities, but it must 
be noted that they are all very distinct from other New Zealand species 
and are markedly specialized. 
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Descriptions of New Native Flowering-plants. 

By D. Petrie, M.A., Ph.D., F.N.Z.Inst. 

[Read before, the Auckland Institute, I4th Deember , 1922; received by Editor , 2Sth 
December, 1922; issued separately, 26th May , 1924.] 

1. Pittosporum Turned sp. nov. 

Species P. patulo Hk. f. affinis; diflert ramia ramulisque gracilibus; 
foliia iuaturis brevioribus tenuibus integris cuneato-obovatia, subtua pallidis, 
2*5-3*8 cm. longis, 9-13 mm. latis (apices versus); capsulia globosis multo 
minoribus, haud compreasis, 7 mm. in diam. 

A small tree 4*5-9 m. (15-30 ft.) high, up to 2*3 dem. (9 in.) in diameter; 
when mature pyramidal in outline with the lower \ ■§ bare of branches 
(except in juvenile state), bark brown or greyish-brown, generally smooth. 
Branches fastigiatc, more or less whorlod, rather slender, short for height 
of tree, branchlets numerous very slender. Mature leaves alternate, 1-1 j in. 
long by $-J in. broad near tips, cuneately obovate, shortly petiolcd, entire, 
glabrous (except when young), rather thin, brownish-green above, much 
paler below; midrib obscure above, evident below, as are also veins. 
Flowers in terminal umbels of 6-12 mostly on short lateral shoots, pink or 
purplish, pedicels short slender silky, lengthening but little in fruit. Sepals 
thin narrow-lanceolate acute, much shorter than strap-shaped subacute 
reflexed petals; stamens shorter than petals ; pistil conical silky-pubescent, 
style rather long. Capsule globose, not compressed, 2-celled, 5-6 mm. 
(i in.) in diameter, when mature glabrous more or less muricate blackish- 
brown crowned by persistent style. 

Juvenile plants form a little above the ground a column-like tangled 
mass, up to 2 ft. in diameter and several feet high, of slender divaricating 
and tortuous branchlets and twigs, which fall away from the adult tree. 
At this stage the leaves are highly variable in size but less so in shape, 
ranging by fine gradations from 3 mm. (£ in.) to upwards of 2 cm. (f in.) long, 
usually more or less cuneately obovate, entire or with a few oppositely 
placed indentations above the middle. 

Habitat .—Waimarino Plain, at edge of foreBt, some two miles south of 
the Waimarino Railway-station : E. Phillips Turner (1909), H. B. Matthews 
and H. Carse (Jan., 1921)! Arnold Wall (Feb., 1922)! 

Mr. Turner, to whom the species is dedicated, discovered it in the 
district where Matthews and Carse afterwards collected specimens. He 
definitely refers to it in his “ Report on the Vegetation of the Higher 
Waimarino District ” (Government Printer, 1909), but I have seen no 
specimen from him. Mr. Matthews has kindly supplied many of the par¬ 
ticulars embodied in the above description. He thinks the plants may be 
ten to fifteen years old before they assume the adult form. They flower 
late November to early December. The juvenile state of P . patulutn has 
not, so far, been described in detail. It would be interesting to learn if it 
goes through changes like those found in the present plant. It was only 
after prolonged search that Mr. Matthews found a single juvenile plant, 
which was recognised by its beginning to produce mature branches and 
leaves. Wall also collected the juvenile state. 
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2. Senecio remotifolius up. now 

Frutex ramosus, 12 18 drm. altus. Humuli potioli et infloresceutui 
tomento subtlavido v. einereo - flavido vostiti. Folia late* elliptiea, ad 
11 cm. longa (petiolo exeluso) c. 7 cm. lata, subacuta, parum eoriacea, 
supra tomento albido hie et illio 1 aspersa, subtus tomento sub- 
flavido appresso vestita; petiolis foliis + aequilongis, -j- graeilibus, ,supra 
sulcatiu. Inflorescentia axillaris elongata parce divisa; rhachis anfraeto- 
flexuosa, infra ratnos paucos alternos breves capitula pauca gerentes edens, 
a parte summa simplex. Capitula diseoidea c. 6 mm. longa ; involucri 
squamis c. 8 linearibus tomentosis ; flosculis c. 12 ; corollae limbo anguste 
mfundibuliformi subalte 5-dentato, segmentis revolutis. Achenia linearia 
breviter pilosa. 

A sparingly-branched shrub 4-6 ft. high, rarely more. Leaves broadly 
elliptic, 4J in. long (exclusive of the petiole), 2| in. broad, subacute, little 
coriaceous, margins obscurely sinuate in upper half, midrib and veins 
conspicuous on both surfaces, dull green above with scattered streaks of 
whitish tomentum chiefly along midrib and veins, below clothed with pale- 
yellow or greyish-yellow’ appressed tomentum ; petioles about as long as 
blades, rather slender grooved above, clothed as is also inflorescence with 
greyish appressed tomentum. Inflorescence axillary near ends of the 
branches up to 5} in. long; rhachis more or less zigzag, giving off below' 
several alternate short more or less divaricating few-flowered branches 
subtended by small narrow foliaceous bracts becoming linear higher up, 
terminal part simple. Heads on short pedicels discoid, involuoral scales 
about 8 linear tonientose ; florets about 12 ; limb of corolla narrow funnel 
shaped rather deeply 5-toothed, segments revolute. Achenes linear shortly 
pilose. 

Habitat - North and south of Mokau River in open rocky spots tow'ard 
the coast, not plentiful : W. A. Thomson ! The specimens examined were 
grown in Mr. Thomson's garden at Half-way Bush, Dunedin, from young 
plants taken from the wild habitat. 

3. Veronica Carsei sp. now 

Bjiecies V. laem Benth. arete affirm ; differt foliis longioribus elliptico- 
lanceolatis ad 3*2cm. longis et I cm. latis, acutis, tenuioribus, plerumque 
patentibus, sessilibus, distantioribus, racetnia 4 6 sirnplicibus, multo longi¬ 
oribus (ad 7*3cm. longis), a parte inferiorc nudis ; corollae tubo longiore, 
limbi lobis ovatis subacutis ; cupsulis maturis adhuo ignotis. 

A shrub 6*5-20 dcm. (2 6 ft.) high, usually about 1*5 m. (4$ ft.), branch¬ 
ing virgately from base, bark dark brown ; branches slender ascending 
glabrous, twigs leafy towards tips, lower jiarts ringed with scars of 
fallen leaves. Leaves decussate, spreading (rarely somewhat overlapping), 
variable in size, } 11 in. long, f fin. broad, elliptic or elliptic-oblong, 
acute, entire, glabrous, little coriaceous, usually flattened, lower half 
narrowing gradually to rather broad sessile base, more or less polished 
above paler below, drying reddish-brown, midrib depressed above and 
forming a prominent keel below. Racemes 4-6 near ends of twigs, 
simple, lf-3in. long, naked below, many-flowered; rhachis rather 
slender, sparsely pubescent-pilose ; bracts narrow acute, about as long 
as the pubescent pedicels ; flowers white often tinged with pale purple, 
± 8miu. (fin.) long, shortly pedicellate ; calyx f as long as the corolla, 
4-partite, segments broadly ovate subacute ciliate at edges; corolla- 
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tube twice as long as calyx or rather more, ^ 15 mm. (-fc in.) wide, 
lobes of limb J as long as tube subacute. Ripe capsules not seen. 

Habitat . —Margins of forest and woods, Waimarino Plain : W. Town- 
son ! H. Carse ! H. B. Matthews ! Kaiinamawa Range : B. C. Aston ! 

Named in honour of Mr. H. Carsc, whose botanical investigations 
have been of great value. He remarks that the plant, though not 
uncommon on the Waimarino Plain, is rarely found m any great 
quantity. I understand that Mr. Cheese man a character of Veronica 
laevis Benth., given in his Manual of the New Zealand Flora , includes 
the present species as well as the true F. laevis , to which the former is 
certainly close. 

4. Euphrasia Wilsoni sp. nov. 

Annua? Cuules ad 4-6cm. alti, pro plantae magnitudine crassiores, 
a basi ramosi, ramulis gracilibus ± elongatis cum ramie* bifano pubes- 
centibus. Folia magnitudine variabilia, paribus oppositis disposita, a 
parte ramulorum superiore conferta, in statu vivo succulenta, basi lato 
sessilia, c. 13 mm. longa et 10 mm. lata, cuneato-obovata, dentibus 3-4 
suberassis utrinque a parte superiore praedita, conspicue 3-nervata, a 
marginibus revoluta. Flores axillares pedunculos longiusculos pubes- 
centes terminantes, ^ 13 mm. longi; calyx corolla dimidio brevior, ad 
medium 4-lobatus, lobis latioribus subacutis a marginibus revolutis; 
corollae tubo infundibuliforme ± puboscente, labio superiore 2-lobato, 
inferiore alte 3-lobato, lobis omnibus integris obtusis v. subacutis. 
Capsulae maturae haud visae. 

Annual? Stems 3*75-6*25 cm. (lJ-2Jin.) long or less, often crowded, 
stout for size of plant, branched from base, dark brown ; branehlets 
slender, often elongated, and, like stems and branches, bifarioush 
pubescent. Leaves variable in size, in opposite pairs, lower rather 
distant, crowded towards tips of branehlets, succulent when fresh, 
sessile by a broad base, i \ in. long by fin. broad about middle, cuneatelv 
obovoid with 3-4 rather coarse teeth on either side along upper third, 
glabrous, obtuse or subacute, moderately thick and coriaceous, pro¬ 
minently 3-nerved, recurved at edges and marked with shallow de¬ 
pressed areoles on back behind teeth and running down irregularly from 
these, bracts similar to leaves but smaller. Flowers axillary on rather 
long usually slender pubescent naked pedicels, ± Jin. long, (apparently) 
white ; calyx about half as long as corolla, slightly pubsecent, 4-lobed 
to middle, lobes broad subacute recurved at edges ; corolla-tube funnel- 
shaped, more or less pubescent; upper lip shortly 2-lobed, lower deeply 
3-lobed, all the lobes entire obtuse or subacute. Fully formed capsules 
not seen. 

Habitat .—Uuabine Range (western slopes), 3,500 5,500 ft.: R. A. Wilson ! 
Arnold Wall! B. C. Aston. Collected early in January, 1922. 

This very distinct species is named in honour of Major Robert A. 
Wilson, D.8.O., who first collected it in company with Messrs. Wall and 
Aston. In the specimens examined there was nothing to suggest a 
perennial habit of growth. The plant, Major Wilson informs me, was 
found growing only on patches of a Raouha and a Poa t on the roots of 
which it was more or less parasitic. Where the Raoulia had died off 
the Euphrasia had died with it, and where the Raoulia was sickly and 
decaying the Euphrasia was in the same condition. The parasitic habit 

4— 1 Trans. 
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would thus appear to be more pronounced than in the other native 
species of the genus. 

5. Veronica Dartoni sp. nov. 

Frutex conferte ramosus, 9-14 cm. altus ; ramuli graciles glabri brunnei. 
Folia decussata valde approximata patentia anguste obovata, apicibus 
subacuminatis, in basim latum seBsilem ± ciliatum angustata, vix mem- 
branacea, integra glabra, haud carinata, costa media supra infraque 
evidente, 14-2 cm. longa f-1 cm. supra medium lata. Racemi 2-4 
in axillis foliorum superiorum dispositi, breviter pedunculati piloso- 
pubescentes suberecti, 4-6 cm. longi, subangusti. Flores ± 5 mm. lati 
approximate pedicellis brevibus piloso-pubcscentibus bracteas lanccolatas 
acutas ciliatas vix acquantibus; calyx 4-partitus, lobis ovatis acutis 
secundum margines ciliatis; corolla caesio-alhida, tubo sublato sepalis 
subduplo longiore, lobis obtusis tubum aequantibus, staminibus corol- 
lam aequantibus, antheris purpureis, stylo exserto. Capsula ± 4 mm. 
longa db 2$ mm. lata, acuta, calycem subduplo excedens. 

A compactly branched shrub 3-5 ft. high ; branchlets slender, ascending, 
glabrous, reddish-brown, closely ringed by scars of fallen leaves; old banc 
dark brown. Leaves decussate, more or less spreading, very closely placed 
along ultimate twigs, narrow obovate, subacuminate at tips, below gradually 
narrowed into a rather broad sessile more or less ciliated base (the opposite 
pairs clasping or almost clasping the twigs), glabrous hardly membranous, 
entire, not keeled, midrib evident above and below with two obscure 
sublateral veins, £-£in. long in. wide (just above middle). Racemes 
2-4, oppositely placed in axils of uppermost leaves, shortly pedunded, 
rather slender, pilosely pubescent, suberect, 4-6 cm. long. Flowers about 
5 mm. across, closely placed on very short pubescent pedicels that nearly 
equal the lanceolate acute strongly ciliate bracts. Calyx 4-partite, lobes 
ovate acute, strongly ciliate along edges; corolla lavender or whitish- 
lavender, tube rather wide, 1^ times as long as sepals, lobes obtuse and as 
long as tube, stamens equalling corolla, anthers purplish, style exserted. 
Capsules about 4 mm. long and 2} mm. broad, acute, glabrous, 1} times 
length of calyx. 

Habitat .—Firewood Creek, Cromwell: D. P. Roxburgh, on steep banks 
of Clutha River, a little below the bridge : H. L. Darton ! 

A very curious plant, whose position in the serial order of the species 
is somewhat obsoure. It is named in honour of Mr. H. L. Darton, of the 
Lawrence High School, well known, with his colleague Mr. Hart, for 
enthusiasm in collecting and growing every obtainable form of Veronica. 
I collected it in 1911. Mr. Darton’s specimens were found in December 
of the present year. I am not sure of the colour of the flowers, of which 
only dried specimens have been available for examination. 
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The Structural Features of the Margin of Australasia . 

By W. N. Benson, B.A., D.Sc., F.G.S., F.R.G.S., Professor of Geology, 

Otago University. 

[Read before the Otago Institute, 12th December, 1922 * ; receii'ed by Editor, diet December, 
1922 ; issued separately, 26th May , 1924.] 

In previous papers the writer (1923, 1924) has summarized the various 
hypotheses concerning the growth of Australasia, the distribution and 
nature of the Palaeozoic and Mesozoic marine rocks, and the location 
and conditions accompanying the intrusion of the basic and ultrabasic 
plutonic rocks. These all indicate the peculiar interest attaching to the 
northern and eastern margins of the Australasian area. In the present 
paper it is proposed briefly to discuss the tectonic features and later 
geological history of this marginal zone, following it down from the 
East Indies to New Zealand, and to note whether by so doing any 
new light is thrown on the structure or history of New Zealand itself. 
Attention will be confined to the western and southern islands of the 
East Indies, New Guinea, and the other islands of the first Australian 
arc of Suess (1909), and but little discussion will be given of the area 
within the Fijian lobe of the Australasian margin indicated by Marshall 
(1911), or the more extensive regions between the first and third Aus¬ 
tralian arcs of Suess. Concerning these, however, we shall merely note 
Suess’s comment (1909, p. 517) on the possibility that Vitu Levu may 
be part of an older segment between the branches of a virgation 
spreading northwards from New Zealand, to which the Kermadec-Tonga 
trench forms the foredeep. Consideration will also be omitted of the 
still more widespread influence of the Australasian tectonic system 
implied in recent papers by Andrews (1922) and Hobbs (1922) on the 
growing mountain-ranges on the floor of the Pacific. Such omission 
does not imply a denial that these areas come within the influence of 
the Australasian tectonic system, but only that the present writer is 
unable to add anything of moment to the discussion of the points 
raised. This discussion is to be found in the work of Woolnough (1903), 
the authors cited above, and others to which the reader is referred. 

Commencing with an aocount of the Malay Archipelago: It has 
been shown by recent geological studies — e.g ., those of Molengraaff 
(1921), Wing Easton (1921), and Brouwer (1922) —that the line drawn 
by Wallace to divide the Malay Archipelago into an Asiatic and an 
Australian biological province has also a tectonic importance. It sepa¬ 
rates a western relatively stable region of islands rising from the 
shallow Sunda and South China Seas, wherein the Tertiary sediments 
are but slightly folded, from an eastern area of marked instability and 
intense Tertiary orogeny in which folding continues up to the present 
era. This second region, again, is bounded by a line drawn round the 
south-eastern margin of the Banda arc and eastwards through southern 
New Guinea, separating it from the stable region of the Sahul Bank, 
Arafura Sea, and southern New Guinea, the outlying portions of the 


* Also in Wellington before the sixteenth meeting of the Australasian Association 
for the Advancement of Soienoe, January, 1923. 

4 * 
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Fig. 2.—Major tectonic features of the East Indies, New Guinea, and Solomon Islands. 
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Australian continental massif. Thus the unstable, flexible, or geo- 
synclinal region is compressed between the two continental massifs. Into 
this yielding area were concentrated the combined or antagonized effects 
of the circumpacific and Tethyan series of orogenic forces, and the 
great folding and fracturing in this region results from these forces. 
According to the views of Volz (1899), Kichthofen (1900), and Ahlburg 
(1913), there has been formed a network of obliquely-intersecting ten- 
sional fractures, because the thrusts from the two continental masses 
exerted a screw-like torsion, acting in directions not actually opposed 
to one another. This is the view cited by Hobbs (1921); but the 
investigations of Wanner (1913, 1921), Molongraaff (1913, 1921), and 
Brouwer (1917, 1922) seem rather to indicate that the dislocations result 
from intense compression, with orogenic overthrusting or underthrusting at 
some depth and block-faulting at the surface, a view which is in part 
followed here. 

The Asiatic portion of the Malay Archipelago consists of Sumatra, 
Java, Borneo, and the regions between them. The Mesozoic rocks are 
generally of shallow or moderately deep-water origin throughout, though 
in central Borneo what are held to be abyssal deposits are rather 
widespread. They are succeeded by a littoral or shallow-water type of 
Eocene beds with a fauna of a markedly uniform provincial character, 
and this faunal uniformity throughout the region has been maintained 
and strengthened up to the present day, and is illustrated, e.g., by the 
similarity of the fishes in the rivers of north-eastern Sumatra and Java 
and of western Borneo, the valleys of which have been found to unite 
beneath the South China Sea, which covers a submerged peneplain 
(Molengraaff, 1921).* Crust-folding was relatively small in this region 
during Tertiary times. The whole area is ridged into a broad 
festoon of arcuate anticlinal folds, convex towards the south, and con¬ 
verging into a knot in the north-eastern portion of Borneo, and again 
in the north-western point of Sumatra (see figs. 1 and 2), whence the 
outermost of the anticlinal axes, which runs through the islands off 
the west coast of Sumatra, may be traced northward through the 
Nicobar and Andaman Islands into the Arakan Yoraa. The chief 
folding occurred in Cretaceous times; the Permian, Triassic, Jurassic, 
and older Cretaceous strata are greatly disturbed, considerable over- 
thrusting having occurred, and are invaded by plutonic rocks. Per¬ 
mian (?)f limestones are found superposed on Cretaceous sediments, or 
on Cretaceous granite, without any evidence of contact-metamorphism. 
The eroded surface of this complex is covered by Eocene littoral con¬ 
glomerates and sandstone, with coal-measures followed by nummulitic 
limestone, Oligocene-Mioccne foraminiferal limestones, and sandstone, on 
which lie unconformably younger Miocene marls and tuffs with Pliocene 

* According to Molengraaff (op. rit.), this submergence was due to the general 
rise of the sea-level subsequent upon the melting of the extensive ice-sheets of the 
Pleistocene glacial period, a feature which Daly has discussed. The Sunda Sea is rarely 
more than 30 fathoms deep. In the absence of much definite information Molengraaff 
has suggested tentatively a like explanation for tho Rahul Bank, which lies at about 
the same depth. 

t Professor Wanner, however, has informed the writer (22nd May, 1923) that Van 
Es*s correlation of the Palaeozoic limestones of northern Sumatra with the Permian 
formation of Timor, cited in the previous paper (Benson, 1923, p. 34), is not, in his 
opinion, supported by a sufficient faunal similarity, and Fliegera determination of 
them as Upper Carboniferous should stand. 
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bandy claystoncs and lignites. Very important or ust-warping and block- 
faulting occurred in Upper Pliocene times, which determined the form 
and position of the present coast-line, the raised coral-reefs, the main 
graben river-valleys, and many minor topographic features. The most 
marked of these gmfon extends almost throughout the length of Sumatra, 
and is separated by a relatively narrow range from the south-western 
coast. These latest structural lines often cross obliquely the older anti¬ 
clinal axes, and are themselves intersected by many transverse and oblique 
fracture-lines, on which, as on the longitudinal fractures, there have been 
many points of volcanic eruptions. 

Analogous conditions exist m Java. The area of exposed Cretaceous 
sediments and plutonic rocks invading older sediments is very limited. 
The varied nature of the Cainozoic sediments indicates that considerable 
geographic changes occurred during the Tertiary period. Verbeek and 
Fennema (1896) held that two unconformities occur, Oligocene-Miocene 
and Lower-Upper Miocene respectively. Tobler (cited by Van Es, 1917) 
holds that the greatest movement both here and in Sumatra was at the 
close of the Tertiary period, the folding preceding the deposition of the 
extensive Pleistocene sediments; but Van Es considers it was in progress 
during and after the Tertiary times.♦ It is more marked in the older 
central geanticlinal portion than in the younger flanking sediments, the 
steeper dip of the southerly-flipping beds indicating the southward (out¬ 
ward) direction of superficial thrust. The periods of greatest movement 
appear to him to have been in Miocene and post-Tertiary times. By the 
latter, Pleistocene coral-reefs have been raised as high as 2,500 ft., and the 
maximum uplift occurs where the Tertiary folding is most marked, the 
parallelism in location and direction being such as to indicate the inter¬ 
mittent action of a single group of forces of long duration. The outermost 
of the geanticlines is seen in the long submarine ridge rising to a depth 
of less than 1,000 fathoms, and separating an off-shore synclinal trough 
1,500-2,000 fathoms deep from the foredeep over 3,000 fathoms deep. 
Continued to the west of Sumatra, however, this outermost geanticline 
rises above the surface to form a string of islands including the Mentawei 
Group.f As in Sumatra, so in Java, longitudinal, transverse, and diagonal 
fracturing was accompanied by block-faulting and volcanic eruptions at 
various times from middle Tertiary to the present date, and was instru¬ 
mental in determining the present topography. 

East of Java the main geanticlinal axis, with the volcanoes thereon, no 
longer forms a gently accentuated ridge marginal to a partially submerged 
plateau with the deep sea on one side only, but instead is a high and 
narrow ridge rising from considerable depths and broken by cross-fractures. 
It runs through Bali, Lombok, Sumbawa, Flores, and that string of 
islands, from Daramer to Banda and Gunong Api, forming the innermost 
of a series of discontinuous arcuate ridges separated by similarly inter¬ 
rupted troughs. The structure of this arc is not very clearly known, but, 

* Martin (1919) states, however, that the recognition of the various subdivisions of 
the Tertiary rocks in Java has rarely been based on palaeontologioally satisfactory 
evidence, and the stratigraphioal relationships of the several formations to one another 
are only exceptionally known. He therefore counsels caution in the acceptance of such 
generalisations as these. 

f Molengraaff (1922) suggests that another anticlinal ridge existed still farther to 
the south-west, which has since subsided isostatic&liy into the depths of the Indian 
Ocean, leaving Christmas Island as its sole representative above sea-level. Andrews 
(1900) has shown that this remnant consists of voloanio rocks and littoral calcareous 
formations, coral-reefs, &c., ranging in age from Oligocene to Recent, 
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at any rate in Sumba, between it and the outer are there is no evidence of 
the occurrence of Miocene overthrusting. It is overlapped by an outer 
arc which, beginning at Savu, runs through Rotti, Timor, Letti, fiabber, 
and the Tenimber Islands, and, according to the Dutch geologists, it 
continues thence by the Kei Islands to Ceram and Buru, though 
alternative conceptions have been entertained by other writers. Throughout 
this whole zone very extensive crust-movements have occurred and arc 
still in progress. 

While Suesss diagram (vol. 3, p. 235) of the trend-lines of the Philippine 
and Sunda Archipelago, “ based on the writings of Drasche, Molengraafi, 
Hooze, Wichmann, Martin, Koto, and others/’ illustrates this conception 
of a continuous geanticlinal ridge, he was not himself convinced of its 
correctness, for he remarks as follows (vol. 3, p. 243) • “ It is in itself 

scarcely probable that the cordillera which comes from Sumba and Timor 
should reappear here [in Ceram and Buru] in full development after having 
been broken up into a series of small islands and reefs. I am therefore 
inclined to regard the arc of Timor as uniting with another independent 
chain striking east and west, and believe that Buru and Ceram should be 
looked upon as the continuation of the southern peninsula of [north¬ 
western] New Guinea.” This view was supported in some degree by 
Boehm (1906) and lately by Gregory (1923, 1923a), and it must again be 
considered after the general structure of the Banda region as conceived 
by the Dutch geologists has been described. 

Consideration will now be given to the outer arc and the Banda Sea, 
which whole region, according to Molengraafi (1921) and Brouwer (1917, 
1922), illustrates conditions analogous to those which existed in the Alpine 
regions of Europe during Mesozoic and early Tertiary times. Brouwer’s 
(1922) most recent statement may be cited: “ The tectonic features of 
the East Indian Archipelago as they now exist are the result of orogenio 
forces which have been acting during long periods of time and have caused 
movements in a horizontal direction in many places. Where the lands 
were high above the strand-lines of the surrounding seas the ranges were 
cut down, and the deeper parts were uncovered by erosion; where at the 
same time the crust was moving below sea-level no denudation took place, 
and no unconformities and disconformities in the succession of strata are 
found. The latest crustal movements are only a younger stage and a 
direct continuation of the Tertiary crustal movements. The Tertiary 
folds and overthrusts, which were formed at relatively great depth, are 
now visible at the surface, but the fissured and faulted crust that once 
lay above them has been removed by erosion. On the other hand, the 
tectonic features due to late deformation near the earth’s surface duiing 
the younger stages of mountain-building have remained visible, and are 
manifested in the fissured and faulted crust, while the accompanying folds 
and overthrusts remain invisible at greater depths. In the parts of the 
earth’s crust now visible in the different islands the erosion-intervals are 
not found at the same place in the geological time-table. For the major 
tectonic features it is sufficient to describe the visible traces of two stages 
of crustal movements, the late Mesozoio and Tertiary stages, and the 
youngest stage, which still continues. The youngest stage is definitely 
known to be limited to certain parts of the present archipelago, while the 
distribution in time and place of the older stage is not definitely known.” 
In the Alps the early Mesozoio formation ana acoentuation of anticlines 
and synolines was succeeded in Cretaceous times by strong horizontal 
movements, which “ reached their maximum in the Tertiary period. As 
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the overthrust sheets moved at greater depth, the sea-basins became 
narrower, and the masses of the geanticlines were pushed forward in a 
nearly horizontal direction. . . . [Such] horizontal movements of the 

curving rows of [East Indian] islands are proved by several features now 
observable on those islands, and as these movements proceed the sea-basins 
will be narrowed, and eventually the masses of the present geanticlines 
may be pushed over the Hahul shelf of the Australian continent.” 

This may be illustrated by summarizing the stratigraphical succession 
and the tectonics of certain islands in this Banda arc. From Timor to 
south-western New Guinea the Permian sediments are ol shallow-water 
origin, and are locally interstratified with basic igneous rocks. Probably 
much of the region was dry land in Permian times. In Timor the 
Permian sediments pass unbrokenly into Lowei Triassic rocks, but the 
absence of the latter in other regions bears witness to a general nmnne 
regression of the sea in Lower Triassic times, followed by a very 
widespread Upper Triassic transgression. The sediments were largely of 
deep-water origin, being foraminiferal and radiolarian deposits, with some 
manganese-nodules, like those m modern abyssal ooze. These pass later¬ 
ally into littoral formations, indicating diversified conditions of deposition 
on the synelines and anticlines of Up]>er Triassic times, the two facies of 
Triassic rocks being often brought into close apposition by the subsequent 
overthrusting. The Jurassic conditions resembled those of Upper Triassic 
times: the Jurassic sediments are partly those of deep-sea origin, but 
shallow-water defjosits only occur in Misol and the Sula Islands. These 
general conditions continued up into Lower Cretaceous times, with 
apparently numerous local lacunae in the sequence of strata, the divt«rsity 
of sedimentary facies resulting from the constant formation of geantichnal 
ridges on which neritir sediments were deposited, and which were thrust 
forward along gently inclined planes of faulting at geosynclinal depths. 
These crust-movements were very marked in Cretaceous times, when the 
sea retreated from much of the present East Indian land-areas. The free 
connection between the eastern Australasian region and the Tethys w r as 
broken (Martin, 1914), and numerous plutonic intrusions were formed. 
It is difficult to state exactly the directions of strike of these late Mesozoic 
folds, for they have been greatly modified by the later Miocene orogeny. 
The orogenic stresses being temporarily relieved, a general subsidence 
occurred with the transgression of a shallow sea over Rotti, Timor, 
Letti, (Warn, and Buru. depositing Upper Cretaceous foraminiferal marls, 
accompanied by the formation of more littoral deposits in Celebes. This 
transgression was further extended in early Tertiary times, and the 
deposits formed were more diversified littoral conglomerates, sandstones, 
and clays predominating in the western part of the archipelago, fora¬ 
miniferal limestones in the eastern, while associated with these in Bali, 
Sumhawa, Flores, and Sumba is a large amount of andesitic debris. The 
formation of the present deep-sea basins and other erust-movements began 
n Miocene times. 

The older Tertiary rocks in Timor, and continuing thence into the 
Banda arc, have been intensely folded into a mountain-chain and over¬ 
thrust outwards. The directions of these Middle Tertiary anticlinal axes 
are often oblique to the present coast-lines or the trend of the later 
Tertiary geanticlines. The phenomena of ldtppm (or, as the Dutch 
geologists prefer to call them, fat tit, using the local Malayan term) are 
clearly developed: “ Groups of deposits of the same age but of different 
palaeontological and petrograpbical character are found one on top of the 
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other, and isolated rock-masses of older formations are found resting on 
younger oceanic deposits: as is clearly visible among the deep ravines 
cut on the recently elevated islands, Timor and Babber. The structure 
is usually chaotic, and is similar to that of the higher overthrust sheets 
of eastern Switzerland, which were moved in the near-surface zone, where 
the rocks yielded to pressure not by flow, but mostly by fracture. The 
comparative method ot study leads to the supposition that on Timor the 
deeper complicated but less chaotic overthrust structures such as are 
found in the Western Alps have not here been uncovered by erosion 
(Brouwer). 

There is, however, a unliked variation in the intensity of disturbance. 
In Kumba there is no trace of overt hrust-folding, and this forms the 
hack land to the Timor zone ot overthrust. Approaching the Australian 
foreland, also, the folding-structures in Timor are of somewhat simpler 
character, for the southern coast-range of this island has merely an imbri¬ 
cated structure with iairly uniform dip. The Aru Islands, believed by the 
Dutch geologists to be on the margin of the continental massif, form but 
a swelling thereon. They exhibit only Pleistocene (and Upper Pliocene ?) 
marine limestones, &c. 

Again, in north-western New Guinea north of MacCluer Gulf normally 
folded Tertiary rocks occur, as also in the Misol-Obi-Sula chain of islands, 
in which even the Jurassic strata, which are of shallow-water origin, are 
sometimes nearly horizontal, though locally sharp folding without over¬ 
thrusting may occur (Boehm, 1906; Brouwer, 1921b). This region then 
seems to have been comparatively stable, and at least adjacent to a land- 
mass during the Cretaceous and tertiary periods of folding. The schistose 
pre-Jurassic rocks of the Sula Islands, the strike ot which is markedly 
oblique to that of tlie Tertiary folds, may perhaps represent a portion of 
that ancient block. This block, thus relatively stable during the Cretaceous 
and Miocene foldings, seems to have been in some measure like a foreland 
to the great outward-moving superficial thrusts of the Miocene folding in 
Ceram. According to the views of the Dutch geologists, the strike of these 
folds is in the main the continuation of the Banda arc, but is complicated 
in regard to details. It is not parallel, but oblique, to the coast of this 
island, running south-east - north-west through middle and eastern Ceram, 
bending into an east-west direction in western Ceram, and inclining to the 
south-west into the terminal Huamoal Peninsula. These directions of strike 
are displayed both by the crystalline schist and gneisses along the southern 
side of the island, and the fossiliferous Triassic and later Mesozoic sediments 
along the north. Crossing Manipa Strait, however, the strike bends sharply 
to the north-west, as is shown by the schists of Manipa Island itself, and 
by the several zones of formations which cross Burn. These zones are, 
in succession from north-east to south-west, as follows : Crystalline schists, 
&c.; Triassic sandstones and shales ; fossiliferous Triassic,* later Mesozoic, 
and early Cainozoic sediments; and they are therefore arranged in the 
opposite order, as regards the Banda Sea, to that displayed in Ceram. 
According to the Dutch geologists, there is an outward or northern thrust 

* Professor Wanner has informed the writer (22nd May, 1923) that the supposed 
Upper Cretaceous molluscan fauna of Buru characterised by Tissotw, mentioned in the 
previous paper (Benson, 1023, p. 50), is really Upper Triassic (Noric), the characteristic 
form, when better specimens were examined by Krumbeck, having proved to be 
Neotibetites. The Upper Cretaceous form Trigonoaemu*, reported to have been found 
in Obi, is a Belgian shell, and was probably brought there by a Belgian prospector. 
Wanner himself found no trace of Cretaceous rocks in this island. 
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of the various formations in Bum as well as in Ceram; but this Wanner 
(1921) opposes, holding that in Buru the thrust was directed from the north¬ 
east towards the south-west. He compares this apparent reversal of the 
direction of thrust of a geanticlinal axis where a sharp kinking has occurred 
with the conditions on either side of the Straits of Sunda, believing, with 
Van Es (1917), that the direction of thrust in western Java is to the south; 
while, according to Tobler (1906), it was towards the north-east ill the 
adjacent portions of Sumatra. According to a verbal communication made 
to the writer by Professor Brouwer, however, there is not a general 
acceptance of this conclusion of Toblers. Wanner and Brouwer (1922) also 
suggest that the further continuation of the axis of Buru occurs in the 
neighbourhood of Sula Besi, the crystalline schists of which resemble those 
of Buru, and strike in a north-westerly direction, except for a single instance 
of an east-north-easterly strike which has been recorded, and he remarks 
that such a connection accords better with the zoogeographic evidence than 
the extension south-westwards to Tukang Besi, which Molengraaif (1921) 
has supposed might have existed. 

Some comment may here be made on the role played by the Sula Islands, 
Obi, and Misol, which we have stated were in some measure like a foreland 
to the folds in Ceram, following Suess’s conception, originally accepted 
by Wanner. As the result of continued investigation, Wanner (1921) now 
doubts the propriety of considering Misol at least as portion of a continental 
platform, for the moderately folded Mesozoic rocks which lie upon the 
crystalline rocks are similar in all essentials to the coeval formations that 
occur much more highly folded or even overthrust in Ceram*—so much so 
that they must ber considered as having been deposited in the same 
geosynclinal depression. Tin* relations of Misol to Ceram are indeed much 
more marked than its relation to Obi and the Sula Islands. It may be 
best to consider it as an outer portion of the geosyncline which has suffered 
relatively slight folding, rather than part of a foreland massif. 

In attempting to trace the Miocene folding farther to the west the 
structure of Celebes must briefly be considered. This is a matter con¬ 
cerning which very diverse views have been expressed by Koto (1899), 
Sarasin (1912), Ahlburg (1913), Abendanon (1917), and others. According 
to Abendanon (1917), the whole region from south-eastern Asia to Tasmania 
in Palaeozoic times formed a single continental massif, which he termed 
“ Aequinoctia.” Thus he explained the apparent absence of pre-Permian 
marine fossils from the East Indies, though the occurrence of Spirifera 
vemeulii (8. disjuncta) has recently been discovered in Celebes (Brouwer, 
1919),t and may indicate the presence of Upper Devonian beds. There are 
widespread phyllitic rocks, possibly Palaeozoic, among the older formations 
invaded by the granites, &c. The presence of some such land-mass which 
would divide the stream of Asiatic forms migrating towards Australia 
might perhaps account for the difference between the later Palaeozoic 
faunas of the eastern and western regions of Australia noticeable in 
Devonian and Permian times (c/. Benson, 1923 a, pp. 27, 31). Abendanon 
held that this land-mass was broken up in Carboniferous times, when an 
extensive submergence took place, and in the central region (now the 

♦ A point of special interest to New Zealand geology is the occurrence in both 
Misol ana Ceram of dark greywaoke sandstones containing TenMlina (" Torkstia ’*) 
McKayi , as noted by Wanner (1921). 

f Some obscurely preserved brachiopods, Stc., found recently in the north-western 
peninsula of New Guinea may be of like age, according to a verbal communication from 
Professor Brouwer. 
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Banda Sea) orogenie forces commonoed to act, and have affected the region 
intermittently and more or less powerfully up to the present day. The 
present islands are considered by him to rest on disrupted fragments of 
this older platform, which, with their covering of Permian, Mesozoic, and 
older Tertiary rocks, have been greatly dislocated and folded during the 
subsequent orogenie epdehs. The crystalline schists and gneisses of Borneo, 
western and central Celebes, Buru, Ceram, and north-western New Guinea 
are held by him to be the exposed portions of this ancient platform, and 
he states that they exhibit a dominantly east-west strike varied to some 
extent by the post-Permian crust-movements.* Wanner (1919) is of the 
opinion, however, that the known instances of an east-west stnke in 
the crystalline rocks of Celebes are far too few to establish definitely the 
existence of a pre-Miocene trend-line in this direction, and notes that the 
Btrike of the Miocene folding and the oxtension of the plutonic intrusions 
connected therewith (which frequently exhibit gneissic marginal facies) is 
usually m a north-westerly to north-north-westerly direction. Thus the 
trend of the Miocene folds in western, central, and south-eastern Celebes 
would appear to overlap, coulisse-like, the trend of the coeval folds in Buru. 
A like north-westerly or north-north-westerly strike is exhibited by the 
crystalline schists, Ac., which form the base of the largely volcanic mass 
of the Minahassa Peninsula. In eastern Celebes strikes to the north-east 
have been noted in the slightly folded late Tertiary beds, but the main mass 
of the eastern peninsula consists, according to Wanner (1910), of massive 
horizontally-lying Eocene and Oligocene limestones, marls, and sandstones, 
locally upturned along a north-westerly strike. Hero also Hotz (1913) has 
found grey-blue shales, containing belemnites, which resemble the Jurassic 
rocks of the Sula Islands. Thus the eastern arm of Celebes may per¬ 
haps form an outlying portion of the more stable region north of the 
zone of intense folds sweeping through Buru, south-eastern and central 
Celebes. It is noteworthy that basic intrusive rocks are particularly 
abundant in the margin of the folded rocks. A vast mass of peridotite 
occurs in south-eastern Celebes associated with diabasic rocks, and these 
extend to the north along the western side of the fault-bounded series 
of depressions extending through Tomori Bay from Tolo to Tomini Gulf 
These ultrabasic rocks were injected apparently during the late Mesozoic 
orogeny, and the late Cretaceous-Eocene marine sediments rest on their 
eroded surfaces, but there are, in addition, a series of Middle Tertiary 
intrusions of gabbros, Ac. 

The trend-lines of the Malay Archipelago are thus traced in accordance 
with Brouwer’s (1922) charting (fig. 2). A point of detail should, however, 
be noted concerning the direction of the individual fold-axes. Brouwer 
(1922) points out that where the general trend of the geanticlinal zone 
is sharply bent, as in Babber, the individual fold-axes cross the main 
trend-direction almost perpendicularly. This is believed to result from 
differences in the amount of horizontal movement of the geanticline at 
depth and at the surface. The obliquity of the strike-line of the Mesozoic 
rocks of the Tenimber and Kei Islands to the direction assumed for the 
Banda arc in that region has had a very different interpretation, as will 
appear below. 


•It is conceivable, however, as Professor Brouwer verbally indicated to tho 
writer, that the crystalline sohists of the region assumed by Abendanon to be the pre- 
Cambrian basement of the supposed Palaeozoic continent may be really the highly 
altered representatives of a long series of Palaeozoic geosynclimtl sediments metamor¬ 
phosed during the later Palaeozoic orogeny. 
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These erogenic movements were followed by long-continued denudation 
and widespread transgression of the sea, with the deposition of the 
petroliferous later Tertiary rocks, Qlofogerma limestones, and terriginous 
sediments, marls, clays, sandstones, and conglomerates, with increasing 
diversity of lithologic facies as the later Tertiary crust - movements 
became pronounced. These are succeeded by oyster-bankR and (especially) 
coral-reef formations making a concordant scries of deposits, followed, 
after further warping, by locally-widenproad late Pliocene or Pleistocene 
reef-limestone, such as that which covered the greater part of Timor. 

A considerable amount of volcanic activity occurred during the later 
Tertiary period, though it is not always easy to differentiate its products 
from those of earlier Tertiary age. Thus in south - western Celebes, 
“ probably a short time before the deposition of the Tertiary limestone 
(‘ partly Eocene and partly Miocene ') had completely terminated, eruptions 
began all along the western side . . . which gave rise to the high 

western mountains ; for the greater part they consist of tuffs, breccias, 
volcanic conglomerates, of andesites, basalts, and also of leucite-rocks, ,, 
while intrusive essexitic and shonkinitic rocks also occur. Farther north 
in the same island, however (the Latimodjong Range), the eruptions seem 
to have stopped before the newer Tertiary period. Loucitic rocks are 
also known to belong to the younger Tertiary formation in Sumbawa 
(Brouwer, 1917 b). 

The disposition of these formations renders clear the extent and nature 
of the Plio-Pleistocene crustal movements. The presence of uplifted fringing 
reefs is seen in nearly all the islands, where they sometimes form definite 
“ reef-caps/’ the amount of the uplift being occasionally as much as 
4,(XX) ft. “ The uplift of islands has not, however, been simultaneous, 
nor equally intense, while periods of temporary subsidence have probably 
interrupted the general elevation since the Plio-Pleistocene period.” The 
appearance of tilting presented in certain islands where raised coasts on one 
side of the island contrast with the subsidence observable on the other 
may not, however, really involve mere tilting of crust-blocks. Brouwer 
(1918) urges that in the forward wave-like propagation of a geanticlinal 
crest there would naturally be a depression on the rear slope of the crest 
related to the uplift on the forward limb, which depression might extend 
beyond the limits of that portion of the crest remaining above sea-level, 
thus giving rise not merely to differential uplift of the forward and rear 
coast-lines, but actually to features indicative of coastal drowning. Other 
things being equal, the greatest uplift will bo seen in the widest islands. 
Thus in the case of Timor, which by the end of Pliocene times had been 
reduced by erosion to a cluster of low islands rising from a shallow shelf- 
sea, the sheet of reef-limestone then formed has since been arched upwards 
asymmetrically to a maximum height of 4,000 ft., contrasting thus with 
the arching that reaches a height of 1,300 ft. in the narrower island of Rotti, 
and only 460 ft. in Jamdena (the largest of the Tenimber Group). This 
group indicates another phenomenon. It consists of an eastern and a 
western portion, the former including Jamdena, and the latter a row of 
much smaller islands, in which, however, the elevated reef-caps stand at 
heights of up to 700 ft. This appears to result from the development of 
a small synclinal fold separating the two islands on the main geanticlinal 
ridge. The sharpness of this ridge is well marked at the Kei Islands, a 
short distance farther north, which rise between depths of 3,300 and 1,600 
fathoms to the west and east respectively. 
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The main trend-lines of the later stage of mountain-making are now 
accurately known, and coincide approximately with the longer axes of the 
islands, while the deep-sea basins are found to be elongated arcuate 
synclines parallel to the adjoining rows of islands. The continuation of 
such movements is shown by the frequency of earthquake-shocks along 
the trend-lines, while they are notably absent from the stable region of 
eastern Sumatra, northern Java, Borneo, and the southern China Sea. 
A very noteworthy feature is the obliquity of the modern geanticlinal 
axes to the strike of the Tertiary folds, which want of parallelism Brouw r er 
explains by the supposition “ that the rows of uplifted and fragmented 
island-blocks indicate the places where at a greater depth folding continues, 
and that there is motion in a vertical direction as w'ell as considerable 
motion in a horizontal one. The vertical movement will cause gradual 
erosion, and the exposed surface of the geanticline will in time consist of 
rocks which were in the zone of flow during an earlier stage of mountain- 
building. The rate and direction of the movement of the deeper-lying 
rocks as they approach the earth's surface may differ more and more 
from the rate and direction of motion of the rocks that lie at still 
greater depth.” 

Of noteworthy significance in connection with these movements is the 
distribution of the ancient and modern volcanic centres. During the recent 
crustal movements in the outer row of islands around the Banda Sea, 
whore the crust has been thickened as a result of overthrusting, the magma 
has not reached the earth’s surface, while the inner row, with a thinner crust, 
is characterized by a great number of volcanoes on the top of the geanti¬ 
cline. Where the two rows are nearest to one another, just now at Timor, 
there are no active volcanoes on the inner row, and the volcanoes on this 
row appear to have become extinct at a later and later period as their 
distance increases from this point and thus also from the stable Aus¬ 
tralian massif. The horizontal movements then progressively so increased 
the thickness of the crust in this zone as to stop up existing vents and 
prevent the formation of others. We see in the inner row of islands 
of the south-eastern archipelago an instance of extinction of volcanic 
activity on the top of the geanticline during a renewal of the mountain¬ 
building process ” (Brouwer, 1917).* 

* It may be permissible to cite a few more sentences from this work (pp. 803-4): 
“ Tf tangential pressure reveals itself in the formation of normal folds the molten magma 
will, under compression from all sides, force its way through the crust, with unequal 
strain first near the top of the anticlines where tension takes place. ... In the case 
of disruption . . . the tension of the anticlinal and synclinal tops disappears or 
decreases, and the vents of the volcanio magma leading to the surface, maintained by 
the tension, can gradually be stopped up. Movements on a large scale will give rise 
to overthrust sheets, [and] the earth’s crust in situ will increase in thiokness, an addi¬ 
tional reason tor the stopping-up of the volcanic vent. A new way is opened for the 
magma to reach the surface along the thrust-planes. Most often the magma, if it reaches 
the surface, will appear on a lower level—i.s., in the region here discussed, below the 
surface of the Bea along the outer margin of the row of islands—and movements in the 
direction of the * VorLand ’ will cause the volcanic products to be gradually overlain 
by the moving masses.” In discussing the origin of the “green rocks” of the Alps 
and the older basic volcanic rocks of the Malay Archipelago the writer (Benson, 1924) 
independently put forward a view very similar to the al>ove, adding that by the con¬ 
solidation of the later drafts of basic magma rising along the thrust-plane, between the 
overthrust orust-flake above and the overridden submarine lavas below, there may 
be produced those intimate associations of gabbro-peridotite and pillow-lava that form 
so noteworthy a feature in the Mesozoic rocks of Switzerland—e.g., in the Engodine— 
and in those of the Malay Archipelago. 
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The distinction here introduced between those parts of the archipelago 
in which the crust is still thin and those which have become thickened by 
overfolding recalls the new orogenic conceptions of R. T. Chamberlin (1919, 
1921), who distinguishes between thick-shelled mountains (characterized by 
open gentle folding, a moderate crustal shortening affecting a relatively 
deep zone and strong uplift with vertical movement and normal faulting) and 
the contrasted thin-shelled mountains affected by intense deformation, 
leading to great overthrusting, especially in the marginal portions. Apply¬ 
ing these conceptions to the eastern portion of the Malay Archipelago, it 
would seem as if the mid-Tertiary movements were characteristically of 
the thin-shelled type, and the overthrusting resulting therefrom thickened 
the crust sufficiently to cause the later movements to have more of the 
features of those in thick-shelled regions. The Plio-Pleistocene folds are 
broken by very many fractures. In opposition to Richthofen’s view, cited 
by Ahlburg (1914) and Hobbs (1921), that these fractures result from 
tensional strains in a region nipped between the diversely thrusting Aus¬ 
tralian and Asiatic continental masses, Brouwer holds they are the surface 
expression of the vertical and horizontal movements which result from 
compressional stresses, and occur where there are important differences 
in the rate of movement in the underlying rock-masses if the fissures are 
approximately longitudinal, while transverse fractures result from a differ¬ 
ence of velocity of horizontal movement in neighbouring parts of the 
geanticlinal axis. These fractures have broken across the geanticline, 
in many places separating the ridge into a number of separate islands. 
A very notable instance of this is the narrow Manipa Strait, over 2,000 
fathoms deep, between Ceram and Buru. It occurs at a point of sharp 
flexure in the geanticlinal axis, which Brouwer (1921) points out should 
naturally be a point where fracturing might be expected owing to the 
differential movement of adjacent portions of the anticlinal ridge. Wanner 
(1921) accepts this view, and thinks it probable that the differential move¬ 
ment may here be measured in several tens of kilometres. 

Among the regions hitherto discussed, however, it is in Celebes that 
the thick-shelled type of crust-movement is most in evidence. Here 
Plio-Pleistocene dislocations both in the region of crystalline rocks and 
elsewhere have formed a regular network of high mountain-blocks, which 
alternate with more or less depressed blocks in which are preserved the 
slightly-folded remnants of the formerly extensive covering of late Tertiary 
marine sediments, which were laid down on the submerged Middle Tertiary 
peneplain. The general direction of the main fracture-lines is approxi¬ 
mately meridional, tending to the north-north-west, but these are crossed 
by an important series of east-west fractures, and by others with an 
approximately north-west trend. Ahlburg’s (1914) map, reproduced by 
Hobbs (1921), indicates the position of these. By the fracturing and 
block-movement, the drainage system and the outline of the island have 
very largely been determined. On the western side, between Macassar 
Strait and the high ranges of crystalline rocks, there is a region of 
irregularly and often rather strongly folded Miocene sediments, with oil¬ 
bearing sandstones and shales and intercalated leucitic lavas, together 
with probably late Tertiary sandstones and conglomerates, which have a 
general north-easterly strike and are truncated obliquely by the coast-line. 
The crust-movements, indeed, have continued up to the present time, for 
Abendanon noted that a small plain had been uplifted not less than 16 ft. 
in the last fifty years (Wanner, 1919). The significance of this latest phase 
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of crust-movement in Celebes becomes greater when it is compared with 
the similar late Tertiary and Pleistocene movements in New Guinea and 
New Zealand. 

It seems desirable here to note Professor Molengraaff's most recent 
generalizations (1922) concerning the tectonics of this region, as they show 
the manner in which Wegener’s (1920) views have been applied to its 
explanation. (See also Wing Easton, 1921). Molengraaff holds that the 
arcs of the Malayan Archipelago originally formed a much more regularly 
curved series of arcuate folds concave towards Asia, of the structure of 
which they formed the marginal parts. On the basis of Tydeman’s 
bathymetrical charts he would trace the easternmost anticlinal fold in 
Mindanao into the north-eastern arm of Celebes, and thence by the south¬ 
eastern arm into the Tukang Besi Islands, crossing a deep and narrow 
strait marked by sharp fracture and lateral dislocation of the anticlinal 
axis. He follows it from here with a sharp change in direction into Buru 
and Ceram, and thence bv way of the Banda arc through Java and 
Sumatra into Burma, noting a certain resemblance between the occurrences 
of serpentine in south-eastern Celebes, Amboina, Moa, Letti, and Timor. 
Admittedly, however, the linking of the many diverse elements between 
Buru and the north-eastern peninsula of Celebes into a single anticlinal 
axis involves many difficulties, and does not commend itself to all the 
geologists who have studied this region. The suggestion is therefore put 
forward tentatively only. 

Following Wegener’s hypothesis, it is then supposed that Australia 
(inclusive of New Guinea) “ moved horizontally in a westerly or north¬ 
westerly direction, and the portion of the arc between Buru and Rotti, 
and especially the particular stretch between East Timor and Buru, was 
gripped in the concavity of the coast-line (Arafura Bight) the 

margin of the continental mass as indicated by the position of the hundred- 
fathom line. “ Through this [movement] the folding arcs of the Moluccan 
geosyncline were thrust on to one another, so that one now sees that 
underthrusting directed outwards from the continent might act on the 
high islands of Ceram, Timor, Babber, &c., apparently like a system of 
overthrustings going out in a centrifugal direction from the central Banda 
Sea ” (cf. Molengraaff, 1913). Thus the successive anticlinal ridges and deep 
synclinal troughs were wrinkled up in front of the advancing continent. 
In accordance with what has been said above, the kinks, transverse fractures, 
and dislocations of these anticlinal ridges are explained as the result of 
differential strains set up during their partial adjustment to the promon¬ 
tories and embaymenta of the coast-line of the continent of Australia. 

Up to the present the conception of the Banda region entertained by 
the Dutch geologists has been followed, though Suessa objection thereto 
has been noted. Attention must now be called to Gregory’s (1923) recent 
papers. After citing Suess’s opinion and Boehm’s general adherence 
thereto, he adds: “ The geological evidence appears consistent with [this 
opinion]. The Tenimber Islands have been shown by Professor Brouwer 
to include vertical Mesozoic rocks, which he compares with those of East 
Ceram, but their strike varies from east-west to 28° north of west, and 
is therefore that of the island chain extending westward from Tenimber 
to Java, and is not due to folding on the lines of the Banda arc. In the 
Kei Islands also the strike of the older and more steeply tilted beds 
trends east and west (Verbeek, 1908, pi. xv, figs. 421, 431, 440), and is 
part of the general east-to-west grain o! this region, and is older than the 
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Banda arc. It is true that in the Kei Islands there are some shallow folds 
which trend from south-south-west to north-north-east parallel to the 
eastern part of the Banda are, but they may bo explained by a gentle 
tilt towards the Banda subsidence, and they do not indicate a chain of 
fold-mountains. . . . The characteristic rocks of the Ceram-Burn line, 

ami of the eastern end of the Timor chain, have not been recorded from 
the Kei Islands, which form the middle and essential part of the supposed 
Banda arc.” He therefore concludes that “ .the evidence of the Banda 
arcs does not accord with the view that uey are situated along a 
meridional mountain-range belonging to the Alpine-Himalayan system and 
connecting the Sunda and Buru-(Vram lines. The Kei Islands, the central 
part of the Banda are, are built of materials that were deposited in the 
same basin as southern New Guinea. The foundation of these islands 
was folded in the late Eocene or Oligocetie by the same meridional com¬ 
pression that formed the mountain-lines which occur both to the north 
and south of them, and extend past them both to east and west. This 
compression was part of the crustal movement which formed the mountains 
of the Alpine and Himalayan systems and also the fold-mountain chains 
of New Guinea. After the formation of the fold-mountain belt in the 
eastern part of the Eastern Archipelago, subsidences within it and fractures 
across it, similar to those frequent along the Alpine - Himalayan belt, 
happened in the Banda area. The subsidences formed the Banda and 
Weber Deeps, and cross-fractures broke up the land iuto islands and 
separated the Molucca Islands from New Guinea. These earth-movements, 
in accordance with the evidence so well interpreted by Professors Molen- 
graaff and Brouwer, are probably still in progress; they have been very 
uneven, subsidence having occurred in one place while uplift was in 
progress elsewhere” (Gregory, 1923a). 

In opposition to this conclusion may be cited the verbal comment of 
Professor Brouwer that as a result of laboratory investigation of his 
collections from Jamdena it now appears that much formerly assigned 
to the Tertiary should be relegated to the Mesozoic; and, considering 
the strike of these formations as well as of those previously held to be 
Mesozoic, it would appear that the balance of the very varying direction 
of strike lies more nearly meridional and in the direction of the Banda arc 
than at right angles thereto; and, further, the lines of strike shown by 
Professor Gregory running eastwards to east-south-eastwards through the 
peninsula south of MaoCluer Gulf do not take note of the very sharply 
marked deflection to the south-east which actually occurs here, and 
appears to be concentric with the Banda arc, and to run thus for a short 
distance before bending back to the east-south-east along the line of the 
Snow Mountains. 

In support of his view Gregory cites the comment of Suess (1908, 
p. 237) that “ we might regard the whole zone of the Tenimber, Kei, and 
Watubele Islands, together with Ceram and Burn, as resting on an arc¬ 
shaped horst, and this would be separated on the north by a trough 
subsidence from New Guinea, Misol, and Obi ”—though it is clear from 
a later remark (p. 243) his preference is to look on Ceram and Buru 
as the continuation of the southern peninsula of New Guinea, as does 
Professor Gregory. Professor David (1914) is cited in further support 
thus: “[Papua] is part of the Himalayan-Burmese arc prolonged through 
the Malay Peninsula, Sumatra, Java, and Timor. Its trend-lines are 
continuous with those of the Malay Peninsula [? Archipelago], and the 
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direction and ago of the folding . . . agree with those of tlii 
Burmese arc.” Kober (1921, p. 157) is also of the view that a 
uniform marginal chain runs around the Indian and Australian foreland 
from the Indus, through Timor and New Guinea, to New Caledonia, 
and terms it the Indo-Australian branch of the Mediterranean orogen. 
On his interpretation, the Sunda and Ceram-Buru chains would be 
respectively the out ward-thrust lateral chains of a single but widened 
orogen, the central portion of which had subsided to form the Banda Sea, 
while New Guinea would represent the restricted portion of the same 
structure. 

This diversity of interpretation of the structure of the eastern end of 
the Banda Sea naturally involves a eorresjwjnding variety of conceptions 
of the structural relationships of western New Guinea, to which attention 
must now be given, (‘onverging towards north-western New Guinea are 
two arcuate lines of strongly folded mountains, the Buru-Ceram line 
already described and that running south-eastwards from Haimahera. 
The structure of this island, which Suess (1909, p. 308) assigned entirely 
to the Asiatic framework, is as yet but little known, but is perhaps 
essentially similar to that of Celebes, though the lesser elevation and 
dissection have not permitted the exposure of any crystalline schists in 
the foundation. So far as this is visible beneath the covering of late 
Tertiary and modern volcanic rocks, it consists of sharply upturned 
Tertiary and recently discovered Mesozoic sediments with infaulted pre- 
Tertiary basic igneous rocks (Wanner, 1913; Brouwer, 1922 and private 
communication). It seems to lie at the meeting-point of an Asiatic arc 
extending south-westwards from Yap and the Pelew Islands, with that 
running south-east into New Guinea. Between the latter and the Buru- 
Ceram arc is the resistant wedge made up by the crystalline rocks of 
eastern Celebes, the Sula Islands, and Obi, and the rather more yielding 
Misol mass. According to Brouwer’s view, illustrated in fig. 2, the south¬ 
eastern Haimahera arc strikes across the southern peninsula of western 
New Guinea, and is here shown by steeply clipping Eocene Alveolina lime¬ 
stones, which appear to be drained by strike-streams, and bends round to 
the east and east-south-east into the Snow Mountains. It separates, 
therefore, the crystalline rocks of the Sula Islands from those of the 
northern peninsula of western New Guinea (the “ Vogelkop ") and the 
adjacent regions about Geelvinck Bay and farther east. In Suess’s view 
the Buru-Ceram trend-line (though it may be locally deflected to the 
south-east in the southern peninsula) is continued into the Snow Mountains, 
while he groups into a single series not only the crystalline rocks of the 
Sula Islands, Obi, Misol, the northern peninsula, and Geelvinck Bay, which 
are overlain by nearly horizontal shallow-water marine Jurassic rocks, 
but also those which extend farther east, along the north coast and 
highlands of New Guinea as far as the Louisiade Islands, beyond its 
south-eastern extremity. Stanley (192U) is of the opinion that tho 
Haimahera arc swings into Waigeo Island, the northern peninsula, and 
Jappen Island, and thence extends along the north coastal ranges. On 
the view of Gregory (1923) it would seem as if the Snow Mountains and 
their eastward prolongation must be considered as a complete bilateral 
orogen, and to correspond with both the northward-thrust Ceram trend 
and the southward-thrust Timor trend, with a narrow central zone 
corresponding to the widened depression of the Banda Sea. No evidence 
yet advanced seems to indicate the existence of such an Arrangement in 
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Snow Mountains only, though the structure of the whole of New 
Guinea as viewed by Suess and Kober may approximate thereto. 

There is, however, a very remarkable series of depressions which 
separate, by a trough-faulted zone twelve hundred miles long, a narrow 
strip of the northern-coast ranges from the great central ranges, through¬ 
out the whole length of the island. The relation of the topography of 
New Guinea to the Australian continental massif on the one hand and 
the Pacific Ocean on the other thus bears more than a passing resemblance 
to the relation of the topographic features of Sumatra to the stable Sunda 
region on the one hand and the Indian Ocean on the other, though this 
resemblance is lost as the eastern extremity is approached. The effect 
of east-and-west fault-lines in determining the direction of streams is seen 
in the headwaters of the rivers draining the northern Vogclkop Peninsula. 
The main rift-valley commences in the MacCluer Gulf, is continued by the 
valley of the Waiponga Stream draining westwards into Geelvinck Bay, and 
thence eastwards by the ItoufTaer and Idenburg Ilivers, which unite and 
enter the sea by way of the Mamberamo River, traversing the Van Rees 
Range. These two rivers have a flood-plain up to twenty miles in width 
at a height of about 160 ft. above the sea, and lie in a depression running 
for nearly five hundred miles parallel to the coast about eighty miles to 
the north. The headwaters of the Idenburg lie in a similar but smaller 
depression about sixty miles from the coast and seventy miles in length, 
and at an elevation of about 6(X)ft. Low gaps lead from these into the 
depression occupied by the Sepik (or Kaiserin Augusta) river-system, the 
broad alluvial plains of which cover elevated Pleistocene marine beds 
(Stanley, 1921). These depressions run approximately due east, but at 
the mouth of the last-named river opens another long trough depression, 
bounded by fault-scarps, which is occupied by the Ramu River, and leads 
across an indefinite divide, only 1,200 ft. above sea-level, into the Markham 
River valley, which opens into the Huon Gulf. On the north and south 
sides of this depression the Finisterre and Bismarck Ranges rise to heights 
of over 10,000 ft. In the valley itself somewhat dislocated late Tertiary 
or Pleistocene sandstones appear beneath the modern river-alluvium 
(Stanley, 1923). The southern fault-scarp of this depression continues for 
over three hundred miles to the south-east, forming the north coast of 
British Papua, and is recognizable in the truncated spurs of the various 
promontories, such as the Cape Vogel Peninsula. A series of volcanic 
rocks capping such promontories have been emitted along this line of 
fracture, and the active volcanoes of the D’Entrecasteaux Group may 
perhaps be considered as rising from a submarine extension of the Ramu- 
Markham zone of fracturing. 

It will be best to describe separately the several structural zones of 
New Guinea from south to north. The lowland of southern New Guinea 
traversed by the Eiland, Digul, and Fly Rivers is composed of horizontal 
late Tertiary lignites and clays, through which appears the granite of 
Mabaduan, the outlying member of the series of granite-intrusions of 
Cape York Peninsula (Iladdon, 1894). This is the stable portion of New 
Guinea, a portion of the Australian massif. Heldring (1909) suggested 
that this formed with the Arafura Sea and Gulf of Carpentaria an 
elliptical area of depression, the Gulf of Papua being a similar but more 
pronounced feature, and pointed to several features as evidence of such 
movements of depression, faulting, or warping; and David (1914) has 
entertained a similar view. Verbeek (fide Brouwer, 1917) doubted the 
validity of this evidence. 
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North of this lowland a series of step-faults have raised a terraced 
plateau of Pleistooene and probably Lower Miocene coral - limestones 
(occasionally traversed by basalt dykes) to an average height of 2,000 ft. 
above sea-level. These show the characteristically jagged surface of karst- 
lands (Staniforth Smith, 1912; Stanley, 192U) The limestones occupy 
especially the regions about the middle course of the Fly River. Farther 
east the foothill region rises directly from the south coast of Papua. It 
is composed in part of pre-Miocene formations; contorted semi-crystalline 
grey or white limestones, which may be Eocene or Mesozoic; more or 
less silicified limestones with interbedded sediments; and the radiolarian 
cherts of the Port Moresby series, originally held to be Pliocene, but now 
considered pre-Miocene, though it lies apparently above the widespread 
Boioro grey limestone. Farther inland are sandstones with lignites which 
may be placed in this group. These are considerably crushed, folded, 
and faulted, and appear to have been overthrust towards Australia. They 
are succeeded unconformably by the Miocene-Pliocene petroliferous series 
—limestones, sandy marls, clays, grits, and sandstones with lignite, &(*., 
volcanic agglomerates, and interstratified flows of andesite. Several minor 
unconformities appear to be present. The* beds undulate, with a general 
south-easterly strike, but the lowest formations dip much more steeply 
than the uppermost. They are capped by raised coral-reefs along much 
of the coast. This foothill zone is succeeded to the north by the high 
ranges which form the backbone of New Guinea, and are known as the 
Charles Louis Range, the Snow Mountains, the Star Mountains, the Victor 
Emmanuel, the Bismarck, and the Owen Stanley Ranges, with various 
subordinate and spur ranges. In the western end of this central range 
are dark crinoidal limestones probably belonging to the Permian series, 
though farther south in the outer portions of the Snow Mountains are 
littoral Permian (?) sandstones (Heldring, 1911; Martin, 1911; Brouwer, 
1917). The structure of the ranges has been investigated by Heldring 
and Hubrecht (1913). u There is a huge thickness of strata with a fairly 
uniform dip to the north over long distances, and it does not seem 
impossible that recumbent folds, imbricated structures, and overthrusts, 
with a movement directed towards Australia, may occur in these mountains ” 
(Brouwer, 1922). The highest peaks, Carstenz and Wilhelmina Tops, rise 
to 15,000ft* in height, and are composed of limestone, possibly Permian, 
rather than the later age previously assigned (r/. David, 1914), though the 
Eocene Alveolina* limestone occurs. Crystalline rocks lie beneath these, 
and serpentines have been collected from the northern flanks of the range 
in the headwaters of the Rouffaer River (Gelder, 1910); and in the 
Setekwa, Eiland, and Digul Rivers to the south are pebbles of augite- 
granite, diorite, more or less gneissic gabbro, and also nepheline-sycnite 
(Heldring, 1911). 

In addition to these rocks there is a covering series of Middle Jurassic 
clayBtones represented by specimens from the river-pebbles in each of the 
main streams draining south from the Snow Mountains, and extending 
into Papua across the upper waters of the Fly and Strickland Rivers. 


♦ The Eooene age of this limestone was originally determined by Martin (1881, 
1911) and Schlumbeiger (1894). It was held by David to be Cretaceous, and a like 
view was accepted bv Stanley up till the present year. Rutten (1914) has again 
pronounced it to be Eocene, and he is followed in this by R. B. Newton (1910,1918), 
m whose papers the earlier work is fully discussed. 
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Cretaceous rocks are indicated by a usually unfossiliferous but occasionally 
belemite-bearing grey or blue limestone, which crosses the Purari River; 
the cherts with Actmacis sumatraensix at the junction of the Fly and 
Palmer Rivers; the fossiliferous sandstones and limestones on Korova 
Creek, near Kercma; and the ammonites, <fcc., in the calcareous shale in 
the Kerabi Valley, to which Dr. P. Marshall verbally assigned a Senonian 
age. A single development of Eocene coral is reported from the Fly 
River (Gregory and Trench, HR 6). All these formations are stretched 
along the southern flanks of the great central range, which is essentially 
a horst, or faulted geanticline, consisting of crystalline rocks, the gneisses 
and schists of the Owen Stanley series. These are invaded by granitoid 
rocks, and porphyrites, and a long broken belt of serpentine, and upon 
them rest unconformably the phyllites, sandstones, and crystalline 
(Devonian?) limestones of the Astrolabe - Kemp Welch series, which are 
invaded by fine-grained basic igneous rocks, and may be in part Palaeo¬ 
zoic. The cover of Eocene Alreoliva limestone which probably extended 
over much of this complex has been almost entirely removed (see the 
generalized sections by Stanley, 1924). The extensive masses of lime¬ 
stone* discovered by Detzner (1919) in the vicinity of the Bismarck Range 
south of the Ramu-Markham depression may be an important outlier of 
this formation, and be continued in the faulted masses capping the 
Saruvaged Ranges near the Finisterre Ranges to the north. The south¬ 
eastern extension of this central zone is, as previously indicated, bounded 
to the north by the faulted coast of Huon Gulf. There is a fringing, 
more or less undulating series of Miocene-Pliocene marine sediments 
resting on the ancient metamorphic rocks of the basement series, which 
are continued into the Louisiade Islands. Mount Victory, the only active 
volcano in Papua, is situated on this fault-line, and has built up the Cape 
Nelson Promontory. 

The north-coast ranges of New Guinea extend north of the above- 
described longitudinal trench. The scattered data concerning them may 
be summarized as follows: In the west the northern Vogelkop Penin¬ 
sula contains some highly dislocated rocks, in which have recently been 
found brachiopods and Mollusca, apparently of Palaeozoic (Devonian ?) 
age ( fide Professor Brouwer). It is, however, difficult to separate these 
from the complex of crystalline schists and phyllites which make up the 
bulk of the peninsula and extend along the coast farther to the east. The 
Van Rees Mountains, as shown by Gelder (1910), consist of undulating 
late Tertiary lignite beds, sandstones, and marls, overlying older Tertiary 
nummulitic limestone, and perhaps Jura-Cretaceous rocks, as shown by the 
occurrence of pebbles containing Perisphinctes and Jnoceraims. These are 
reported also at several localities farther to the east; and at Walckenaer 
Bay there are Miocene clays and coal-measures, which dip very steeply, 
while pebbles of various crystalline rocks in the river-beds near the coast 
indicate the presence of the basement series in the ranges they traverse. 
At Humboldt Bay, near the boundary between the Dutch and the man¬ 
dated territory, the small island of Misotti is made up of serpentine (Suess, 
1909, p. 306), while Miocene beds occur at Cape Djar on the mainland 
near by (Stanley, 1923). The north-western portion of the mandated 
territory has been studied by Richarz (1910), Recho (1913), and Schultze 
(1914), and consists of the Bougainville, Bewani, and Torricelli Ranges. 
On the southern slopes of the Bewani Ranges, drained by the Sepik River 
system, occurs the crystalline metamorphic series, together with an altered 
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group of phyllites, slates, and conglomerates, with chloritic and epidotized 
diabases, and porphyrites and keratophyre-tuffs invaded by gabbro and 
diorite. The Bougainville Range is largely made up of the Oenake 
serpentine massif. Overlying these older rocks there occur fossiliferous 
Jurassic sediments in the headwaters of the Sepik and October Rivers, 
Cretaceous foraminiferal limestones, also older Tertiary ({) glauconitic sand¬ 
stones and shales invaded by gabbro on the southern slopes of the Bewani 
Range, with nummulitic and lepidocyclinal limestone, which dips south- 
south-east at 10°, on the northern slopes. Farther east, in the Torricelli 
Mountains, are fossiliferous sediments which were referred by Ricliarz to 
the Cretaceous period, but which must be considered Lower Miocene (fide 
Wanner, private communication) on account of the occurrence of Lepulu- 
cydina and other Foraminifera. These dip at 80° 85° to the north-north- 
west, a marked local variation from the general strike. These last are 
followed by the semi-indurated limestones, sandstones, and grits near 
Monumbo (Potsdamhafen), which dip north-eastwards at 25° 30°, and 
appear to have been invaded by granodiorite, ap is again the case in other 
points along the coast (Stanley, 1923, p. 24). These rest on older basalts, 
and overlie unconformably a series of phyllites, &c. (comparable with the 
Astrolabe - Kemp Welch series), which have been invaded by a large mass 
of pre-Tertiary peridotite. This series of shattered and metamorphosed 
sedimentary rocks makes up the coastal Adelbert Range, running hence to 
Madang (Friedrich Wilhelm Hafen), and is capped here and there by 
andesite. At the back of it lies the Ramu depression. A similar series 
of ancient schists, &c., invaded by basic plutonic rocks forms the founda¬ 
tion of the Finisterre Range and the lluon Peninsula. It is reported that 
the strike here swings from a south-easterly into a easterly direction, 
though caution must be exercised in deducing the strike of a very dislocated 
series of rocks from the general elongation of the fault-bounded horst in 
which they are exposed. Capping the Saruvaged Range at a height of 
13,000 ft., and forming the highest portion of the peninsula, are the 
extensive faulted masses of white limestone discovered by Detzner (1919); 
this may be, as Stanley (1921) has suggested, an extension of the 
Akeolina limestone which is so widespread farther to the west. Nearer 
the coast the ancient rocks are covered locally by approximately hori¬ 
zontal carbonaceous sandstone and volcanic agglomerate. Suess notes the 
abundance of andesites here. 

Throughout the whole extent of the northern coast of New Guinea 
there are very frequent instances of upraised Pleistocene marine deposits 
and coral reefs. 

Summarizing the stratigraphy of New Guinea as deduced from the avail¬ 
able data, there must first be recognized an ancient gneissic and schistose 
group of rooks, together with a somewhat younger but highly disturbed 
series of sediments and volcanic rocks, possibly in part Palaeozoic. These 
have been invaded by granites, and especially basic plutonic rocks and 
peridotites. They are succeeded, probably uncomformably, by Permian, 
Jurassic, and Cretaceous rocks, the relations of which to one another are 
not yet dear, though there is as yet no evidence of marked orogeny 
during the Mesozoic period. Nor, indeed, is there yet any proof of 
important crust-folding between the time of deposition of these and that 
of the early Tertiary sediments, littoral sandstones, siliceous radiolarian 
cherts, and the very extensive Eocene Alveolina limestone which covered 
the greater part of the area, though there seems evidence of some minor 
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unconformities between the successive members of this series. During 
Oligocene-Miocene times, however, strong movement occurred at severed 
points along the north coast, accompanied by the intrusion of granodioritic 
rocks, and the general direction of superficial thrust of the older Tertiary 
beds appears to have been northward along the north coast, but south¬ 
ward towards Australia along the southern side of the central range. 
The older Tertiary beds are unconformably overlain by the Miocene- 
Pliocene oil-bearing series of sandy marls, grits, and limestones, with 
volcanic agglomerates and andesite, these later Tertiary formations occurring 
on both sides of the axis. Extensive block-faulting and warping occurred 
intermittently throughout the later Tertiary period, producing minor inter- 
formational unconformities, and was accompanied by volcanic eruptions, 
which on the north coast and on the south-east extend to the present 
day. Planation occurred to some extent during the pauses between the 
successive crust-movements, and in particular the Mesozoic and early 
Tertiary covering-rocks were removed from a large part of the central 
horst region, which had been elevated to some extent before the deposition 
of the later Tertiary rocks. The post-Tertiary movements were, however, 
particularly great. The central ranges were elevated as a vast ooncourse 
of earth-blocks, with huge scarps, such as that of Mount Suckling, in 
eastern New Guinea, which faces to the north and is 8,()00ft. high, or 
the southward-facing scarps of Mount Leonard Darwin and Carstenz Top, 
in the Snow Mountains, which are estimated to be over 10,000 ft. high— 
“ the most stupendous precipice anywhere in the world ” (David, 1914). 
The lesser displacements near the coast have raised Pleistocene reefs to 
a height of 2,500 ft. 

Preliminary accounts of the course of the structural or trend lines 
have been given by Suess, Sir Edgeworth David (1914), and Stanley 
(1921), who has prepared a more extensive discussion (Stanley, 1924 a), which 
the writer has been permitted to consult. According to the former, the 
main trend runs from west to east through Dutch New Guinea, bending 
round to pass south-east into the Louisiades, with a probable virgation 
by way of the Finisterro Range into New Britain. “ This strongly marked 
Burmese trend-line is crossed by minor trend-lines, subordinate folds and 
faults, more or less meridional, coming from Australia. . . It may 
be suggested very tentatively that the mainland of Australia has functioned 
as a * foreland massif ’; Torres Straits, the Gulf of Carpentaria, and the 
deep Mesozoic and Tertiary basins, with their thick strata, as a senkungs- 
feld. Possibly the crystalline schists forming the greater part of the 
backbone of the island have played the part of an inner or * ruckland 
massif/ which has helped to roll up the Mesozoic and Tertiary sediments. 
The chief fracture-zones on which the present aotive volcanoes of Mounts 
Victory and Dobu are situated appear to lie on the inner limb of the fold- 
region, just the portions which have been put in tension as the result of 
the southerly creep of the Papuan area towards Australia ” (David, 1914). 
Stanley (1920, 1921) added to this view the hypothesis of a further and 
trident virgation in the south-eastern promontory. The outermost branch 
runs through Woodlark Island (Murua), and the bathymetrical chart of 
Groll (1912) suggests that Rennell Island, an elevated atoll probably 
covering a volcanic cone (Deck, 1921), and perhaps the Loyalty Islands 
east of New Caledonia, may be a continuation of this trend-line. The 
intermediate and inner branches oonsist of the D’Entrecasteaux and 
Louisiade Islands respectively. In all three branches are ancient schists, 
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End plutonio rocks associated with indurated slates, grey limestones,* 
sandstone, and conglomerate on Woodlark Island. On this foundation 
folded Miocene limestones rest. The whole D’Entrecasteaux Group appears 
formerly to have been united to New Guinea, and to have been separated 
therefrom and subdivided by east-west rifts accompanied by volcanic 
aotivity, and followed by meridional rifting and renewed vulcanicity. In 
both Woodlark Island and the Louisiades raised and tilted coral-reefs are 
a characteristic feature (Stanley, 1912, 1915).t 

In regard to the trend-lines of the north coast and the Finisterre 
Ranges (the Tertiary and Mesozoic rocks in which Suess considered “ the 
outer boundary of the folded range which immediately succeeds them to 
the south ”), Stanley (1923) no longer considers them as a portion of the 
same tectonic zone as the main ranges of the island, but, following a 
suggestion made by Suess, views them as a separate geanticline “of 
smaller dimensions, with a probable Asiatic structure, and thereby related 
to Halmahera, the Philippines, and Japan. This coastal feature is modified 
by faults or steep folds, which cut obliquely the geanticlinal axis ” (cf. 
Suess, 1909, p. 308). This axis, he believes, bends eastwards in the 
Huon Peninsula, and extends into New Britain (Stanley, 1921 a). Parallel 
to it runs a line of active volcanic islands (the Schouten Group) from 
beyond the mouth of the Sepik River across Dampier Strait, and this is 
continued by the great scries of volcanoes along the northern coast of 
New Britain. Kober’s view, on the other hand, seems to regard the north- 
coast ranges as forming the northward-thrust lateral portion of a single 
orogen comprising the whole of the highlands of New Guinea. 

The south-eastern portion of New Guinea thus affords several interesting 
problems. Suess (1909) groups the whole of this island series, together 
with Now Britain, the Solomons, New Hebrides, New Caledonia, and 
northern New Zealand, into a single great system, which he terms 
“ the first Australian arc,” recognizing, however, an inner and an outer 
portion. The former, which includes the whole of New Guinea and the 
islands off the south-eastern extremity, may perhaps be considered to be 
represented also in New Caledonia; the latter is that containing the 
Bismarck Archipelago, the Solomons, and New Hebrides. As held by 
various writers, especially David, Andrews, and Jensen, whose views were 
summarized in a previous paper (Benson, 1923), Australia grew generally 
from the south-west towards the north-east and east. It appears in 
Accord with this that the modem crustal activity, both seismic and 
volcanic, is very marked in the outer portion of the arc, and to a less 
degree in the inner, and then only near the recently fractured areas of 
New Guinea, away from which, both to the east and to the west, such 
aotivity diminishes. There seems, indeed, reason for recognizing, as 
Stanley does (1921), two distinct arcs—the outer fairly continuous, broken 
only by narrow transverse subsidences, the inner very discontinuous and 
largely submerged. The precise role of New Britain is, however, almost 
as indefinite as that of the Kei Islands, though even if it be no more than 
an arcuate horst it cannot be considered as exactly analogous with the 
Kei Islands. As will appear, however, it does seem to be muoh more 
probable that it is a definitely folded arc. 


* The strike of this limestone is N. 20° £., or approximately at right angles to the 
general trend of the line, probably indicating a strong local flexure adjacent to a cross- 

f For a recent detailed account of the coral-reefs of these islands, based for the 
most part on a study of the British Admiralty charts, see Davis, 1922. 
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The structure of Mew Britain has recently been summarized by Reed 
(1021) and Stanley (11)23, 1924). On the inner northern side ot the 
arcuate island the sea reaches a depth of 1.400 fathoms, but on the 
outer plunges steeply down into a narrow trough over 4,000 fathoms 
deep. There is a core of sclusts and gneisses invaded by granodiorites 
and syenite, gabbroid rocks, with diabases and porphyrites. These are 
associated with Cretaceous (f) grey-white limestone containing Avivonvlla^ 
possibly, however, to be correlated with that occurring on the Purari 
River (Papua), and other crystalline limestones in New Ireland and the 
Solomon Islands. There uie also steeply dipping older Miocene sediments, 
overlain unconformably by gently folded Pliocene series of foraminiferal 
sediments and tuffs. The volcanic eruptions seem to fall into three chief 
epochs, the first dating back to the close of Miocene time. These periods 
appear to have significance for the whole of the eastern New Guinea and 
the adjacent archipelago. Stanley (1924) remarks: “ The first phases 
were associated with the main tectonic zones of faulting, which were 
more or less parallel to the axis of folding The second phase was 
conterminous with subsequent strand-folding, which I consider represented 
the maximum period of movement in late Tertiary times. The third or 
final stage is partly connected with the second or coastal fractures, and 
ically commenced as these movements were becoming less in the second 
set; but these later eruptions are due principally to a second set of 
fractures—namely, a series of north-and-south rifts, more or less at right 
angles to the coast-line, which arc well in evidence throughout New 
Britain, and to a lesser extent in the islands of the D’Entrecasteaux 
Group.” An especially good example of this is seen in the Willaumcz 
Peninsula, projecting northwards from the centre of New Britain. The 
modern volcanic activity is thus greatest along the north coast of this 
island, and, as has been noted, it extends thence in an arc westwards to 
the Dampier and Schouten Islands along the north coast of New Guinea. 
To the north-east the strike swings round into parallelism with that of 
New Ireland, which runs from north-west to south-east. 

In New Ireland, according to Schubert's observations, cited by Stanley 
(1923), together w r ith those of Sapper and Lauterbach (1910), there is 
a basement series of gneiss and grey crystalline limestone invaded by 
plutonic rocks ranging in acidity from granites to gabbros. Diorites are 
also found in the islands in St. George’s Channel between New Britain 
and New Ireland, and in New Hanover to the north-west of the latter. 
They are overlain by older volcanic rocks, Miocene-Pliocene foraminiferal 
limestone, &c., and raised coral - limestones, with abundant Recent 
volcanic rocks. The presence here of an old folded cordillera is quite 
clear, and it may be traced from the Admiralty Islands, wdicre ancient 
rocks have been found beneath modern volcanic accumulations (fide 
Stanley), through New Hanover and New Ireland, in which the strike 
bends sharply from south-east to due south. This geanticline appears 
to have subsided foi throe hundred miles thence to the south-east, but 
may be recognized again in the south-western islands of the Solomon 
Group—namely, New Georgia, Gaudalcanar (Gera), and San Ohristoval. 
This southernmost island of the group seems to be the meeting-point of 
two or three slightly diverging geanticlinal ridges, which together make 
the outer portion of the major structure termed “ the first Australian 
arc ” by Suess. The innermost or western member of the three is that 
which has just been described; the central member runs through the 
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northern and eastern portion of the Solomon Islands, Florida, Ysabel, 
Ohoiseui, Bougainville, Buka, and thence along the volcanic islands of the 
Namatanai chain a short distance east and north of New Ireland and 
New Hanover^ and terminating in St. Matthias Island (Mussau); whil° 
the outermost branch may be represented by the shorter ridge diverging 
northwards from Malaita to the coral-islands of Ontong Java. The 
eordillcran nature of the Namatanai ridge is shown by the occurrence of 
diorite in Tabar, one of its constituent islands. 

In regard to the structure of the Solomon Islands, little can be added 
here to Suess’s (1909) account of this group. According to Stanley (1923), 
the latest phase of volcanic activity is represented in Buka and Bougainville 
islands; and in Poperang, a small island immediately south of the latter, 
there is a grey crystalline limestone containing Ithynchonelhi , which Suess 
thinks may possibly be Mesozoic. In Ysabel, diallage-serpentine is known, 
and schistose serpentine and granulite in Florida Island. In Gaudalcanar, 
andesite, dolerite, and porphyry occur, besides Recent volcanic rocks, 
peridotite, gabbro, serpentine, and a grey slickensided (possibly Mesozoic) 
limestone. San Christoval is very clearly a portion of an ancient 
cordillera which has been uplifted after planation. <k The mountains are 
urranged in parallel series of long flat-topped ridges/’ The island is 
extensively composed of ancient igneous rocks : diorites, sometimes gneissic 
gabbros, saussuritic feldspar rocks, and diallage rock serpentine are known, 
together with indurated slaty rocks and quartzite. Cassiterite has been 
observed in one stream (cf Marshall, 1912). Diallagic serpentine is also 
known in Santa Anna, the most southerly member of the group. A 
series of active volcanoes stand, so far as can be seen, between the 
isolated remains of this cordillera, and probably rise from portions which 
have subsided between transverse fractures. In many places the islands 
are surrounded by coral - reefs elevated to as much as 50() ft, fairly 
uniform displacements being traceable for nearly four hundred miles 
{cf. Guppy, 1887). 

The arc of the Solomon Islands is separated by a deep transverse 
depression from that of the New Hebrides. Mawson (1905) was unable 
to confirm the existence of gneissic rocks in the latter, previously reported 
by Levat, but gave interesting particulars concerning the Tertiary and 
later history of this island group. An arching of the sea-floor iti Miocene 
times permitted the formation of shallow-water limestones, which were 
brought above sea-level as the elevation continued, and were invaded by 
andesite sills. The steep westerly dip of the limestone suggests that the 
superficial thrust was in the direction of Australia. Fracture and sub¬ 
sidence, especially of the eastern limb of the anticline, were accompanied 
by the outpouring of basalt and the formation of unfolded Pliocene and 
Pleistocene foraminifcral tuffs capped by differentially elevated coral-reefs, 
reaching a maximum height of 2,000 ft. above sea-level in the northern 
part of the group. This island group does not, however, represent a 
single simple anticline running to the south-south-east, but, somewhat as 
in the Solomon Islands, it branches at Efate (Sandwich Island) in the 
middle of the group, sending off to the north a series of volcanic islands 
including active vents. These are not present in the larger islands of 
the north-north-westerly or main chain of the group, a further instance, 
possibly, of the easterly retreat from the Australian nucleus of the zones 
of maximum crustal activity, though the whole region is still unstable. 
Mawson recognized that this differential elevation of the various islands, 



i : mmmmmTi \ za t-i 


122 


T rantacttont. 



Fro. 3.—Bathvmetrical map bated on date ateembled by Sieberg, Marshall, droll, and 
J. K. Dam Structural feature* of eastern Australia after David’s map. 
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though superficially one of block-faulting, is essentially a continuation of 
the Miocene orogeny, and that cross-faulting “of the blatter type,” and 
volcanic eruption, have led to the present distribution and structure of 
the island masses. 

Seismologies! investigation shows that the crust-movements are still 
in progress m the outer arc. To the east of the New Hebrides the sea¬ 
floor slopes comparatively gently to a depth of 2,000 fathoms, but to the 
west it sinks rapidly to a depth of 4,490 fathoms (fig. 3), so that the 
ridge is strongly asymmetric, its Bteeper slope facing towards Australia, 
or, more immediately, New Caledonia, from which it is separated by a 
deep narrow trough. Brouwer’s conceptions would lead us to expect here 
the presence of overfolding at great depth, thrusting almost horizontally 
south-westwards into a foredeep. In agreement with this is the record 
of over a decade of seismological observation made by the Rev. E. F. 
Pigot at Riverview College, Sydney, to whose courtesy the writer is 
indebted for permission to cite the following unpublished generalizations. 
The New Hebridean ridge is a region of much seismicity, and the great 
majority of earthquake - epicentres are situated on the western slop of 
the ridge, the one facing the deep trough. Moreover, the formation of 
cross-faults is clearly indicated by the grouping of certain earthquake- 
epicentres along lines transverse to the main geanticlinal axis. This 
seismic zone may be traced north-westwards along the western slope of 
the New Hebrides - Solomon Island ridge, where it plunges down into the 
Planet Deep, which is apparently the foredeep of the outer and still- 
growing member of Suess’s first Australian arc. Thence it passes through 
New Britain into New Guinea, and westward through this last island into 
the Charles Louis Range. It is in northern New Guinea that the seismic 
activity of this belt reaches its maximum, and here it is apparent that 
the first Australian arc presses moBt closely on to the Australian con¬ 
tinental massif. Brouwer (1921a), citing, utter aha , Visser’s work, has 
remarked on the extension of this zone farther westward into the 
Moluccas. As in the New Hebrides, the chief epicentres are under water, 
and li* on the steep slope leading down from the southern coasts of 
Sumatra and Java into the foredeop which separates the orogenic zone 
from the submerged portion of Gondwanaland. The movements are 
there along longitudinal tectonic lines, but in addition there are many 
shocks occurring along transverse lines, especially in regions where older 
folds are cut off by the present coast-lines. 

Return may now be made to the inner portion of the first Australian 
arc, consisting of the south-eastern extremity of New Guinea and the 
adjacent islands, which have already been described, and New Caledonia 
and the Loyalty Islands. The Loyalty Islands are separated from New 
Caledonia by a narrow trough, in places more than 1,000 fathoms deep. 
The islands are elevated and slightly tilted coral reefs, showing several 
stages of uplift, and nowhere rising more than 400 ft. above the sea. In 
the island of Mari, around which five terraces are recognized, a small core 
of volcanic rock is exposed, which suggests that the other islands in the 
chain arc reef-masses covering a string of volcanoes built up from eruptions 
along a single tectonic line (Davis, 1915). Stanley (1921) has suggested 
that this is the line which forms the outermost member of the virgation 
in the south-east of New Guinea, and that it continues through Woodlark 
Island by way, it has been herein suggested, of Rennell Island. The 
southernmost of the Loyalty Islands, Walpole Island, is also ringed by 
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five raised reef-terraces (Andrews, 1922), and is of especial interest because 
of the recent discovery on it of remains of the giant fresh-water tortoise 
Miolanla , now being studied by Dr. C. Anderson. This is also represented, 
though by a different species, in Lord Howe Island, as will be seen later. 

The* structure of New Caledonia is decidedly complex, and the account 
given by Suess (based chiefly on the writings of Peletan, Reurteau, Glasser, 
IVprat, and Piroutet) may be replaced by a summary of Piroutet’s (1917) 
more recent studies. The island falls into two approximately equal portions, 
the boundary of which is about the line of latitude 21° 15' south. In each 
the eastern coast is steep, the land rising into high ranges, while on the 
west the relief is more gentle, and low hills and plains occur. In the 
noithcrn portion the ancient crystalline rocks, gneisses, mica- or glaucophane- 
schists, and less-altered possibly Palaeozoic sericite-schists and quartzites, 
are arranged in an arcuate fold concave towards the north-east, the 
strike swinging from nearly N.-8. in the north-western extremity of the 
island to E.-W. and even E.N.E.-W.S.W., where it meets almost perpen¬ 
dicularly the central portion of the eastern coast of the island. West of 
these ancient rocks, in the northern half of the island, and in the southern 
half also, the Permian, Mesozoic, and Lower Tertiary rooks arc bent into 
folds striking much more nearly parallel with the general N.W.-S.E. axis 
of the island, though numerous departures from this direction, especially 
two south-westwardly concave arcuate folds, are considered by Piroutet to 
indicate the presence of relatively rigid blocks of ancient folded rocks con¬ 
cealed beneath the younger Mesozoic and Tertiary formations. Brouwer’s 
interpretation of analogous features may be recalled. Some deflections 
also may be due to the ent»*y of the vast instrusive masses of ultrabasic 
rocks. The sedimentary rocks bear witness to continued geographic changes, 
with intermittent folding or warping, erosion and deposition, from Permian 
to Recent times, accounting for the many lacunae in the stratigraphical 
succession. A Permian transgression passed westward over this region, 
depositing littoral and rather deeper-water sediments. A regression com¬ 
menced during Lower Triassic times, the marine sediments of this age 
being sparseJy developed, and the crust-movements leading to a complete 
withdrawal of the sea in Middle Triassic times were associated with or 
preceded by basaltic eruptions. Depression followed irregularly in Upper 
Triassic times with a widespread transgression of the sea, followed by a 
complete retreat of the sea at the close of the period, the region being dry 
land during the Rhaetic and the greater part of the Jurassic period. These 
renewed movements were accompanied by further basaltic eruptions. In 
late Jurassic times a further subsidence took place, when the sea flowed 
in from the south-west to the centre of the island, depositing Tithonian 
and early Cretaceous sediments, the latter interstratified with rhyolites and 
andesites. Before this, however, a certain amount of crust-folding or 
warping occurred along axes oblique to that of the pre-Permian folding. 
Up to this time the successive faunas were all closely related to Malayan 
and Tethyan faunas in general, with some circumpacific elements, but now 
significant changes took place Reason has been adduced for a slight 
modification of Piroutet’s (1917) account of the Cretaceous succession 
(Benson, 1923); but he nevertheless shows that some crust-folding occurred 
during the middle part of this period, the intensity of which does not appear 
to have been very great. The direction of the fold-axes is stated to be 
oblique to the strike of the Jurassic and the Permian folds. This folding 
was succeeded by the entry from the east of a Senonian marine transgression, 
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which penetrated into regions in which the Lower Cretaceous deposits are 
lacking. The new immigrant fauna was distinctly of the Indo-Pacific type, 
and apparently had a definitely marked affinity with that of New Zealand 
and the American Antarctic regions, though its detailed description is not 
yet available. The deposition of these Senonian beds was followed by great 
crustal instability and frequent oscillation, producing a variety of sediments, 
conglomerates, sandstones, foraminiferal and algal limestones, gypsiferous 
clayB, &e., associated with basic tuffs, basalts, dolerites, &c., abundant in 
the higher members of the Eocene series, in which several minor uncon¬ 
formities are recognizable. The coastal connection with New Zealand 
appears to have broken down, then 4 being no community of Eocene marine 
fauna, though the continuance of connections with the north-west is indi¬ 
cated by the New Guinea, Malayan, and Asiatic relations of the species 
of Foraminifcra which occur in the New Caledonian Eocene beds,* but 
are unrepresented in New Zealand. These are, however, the latest of the 
Tertiary deposits of this island. Their formation was followed by the greatest 
orogeny which is displayed clearly in the island, in which the superficial 
thrust, coming from the north-cast, is again directed towards the Australian 
nucleus, as in the case of the other regions of mid-Tertiary folding. Though 
the overthrusting is not developed as extensively as in Timor, the Permian 
beds in certain areas are thrust above the Upper Triassic, and the Mesozoic 
above the Tertiary, though not as extensively as Suess supposed (follow¬ 
ing Glasser’s (1903 4) account), (fig. 4). In some regions, perhaps those 
buttressed by subjacent relatively rigid masses of older folded rocks, the 
Tertiary folds are more or less symmetrical, but along the east coast a 
series of subsidences permitted the development of back-folding, the folds 
being frequently overturned towards the north-east adjacent to that coast. 

Besides the three well-defined periods of folding noted, minor crust- 
movements may have occurred at other periods, especially at the close of 
Lower Triassic times and in the Middle Eocene. The last great movement 
of approximately Miocene ago was accompanied by the injection into the 
crust of vast amounts of ultrabasic magma, which is now exposed in lurge 
or small masses of peridotite throughout the island. 

Concerning the subsequent movements of the crust little detailed infor¬ 
mation is available to the writer. Coral-reefs, raised from 6 ft. to 20 ft., 
surround the island, and in general then* seems to be a slight tilting move¬ 
ment in progress, a subsidence in the partially drowned western coast, and 
(at least in earlier Pleistocene times) an elevation on the eastern. This 
is further exemplified by the uplift of the coral-limestone of the Isle of 
Pines in the south-eastern extremity (Compton, 1917), and of the Loyalty 
Islands still farther to the east. This elevation Andrews (1922) believes 
to be due to Recent crust-movements independent of and more vigorous 
than those of New Caledonia. Thus the whole New Caledonian ridge can 


* As the list of the Eocene fossils of New Caledonia is not readily accessible in New 
Zealand, it may be useful to give it here, as compiled from the work of Deprat (1905) 
and Piroutet (1917). The forms marked with an asterisk (and possibly others also) 
are known in the Eocene rocks of New Guinea and the Malay Archipelago: Ortho • 
phraamina of. chudeaui0 . discus, 0. dispansa* O. javana var. minor * 0 . lanceolate, 
O. of. muUipticata, 0. nummulitica f, O. pentagonalis, 0. cf. pratti, 0. cf. sella,* O stelte, 
O. sleUata, 0. umhilicata* 0 . cf. varians, Nummulites kagvelen&is* A\ nanggoulini,* 
N. Jogjakarta *,• N. striatus, N. variolarius-herberti ; also various species of 4li'eolina, 
DmoeycUna , Miliola (Pentellina), and Opercylina, together with some bryozoa, 
Prenaitcr of. alpinus, Spatangus, and Lithothamnium nummulitica . 
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be considered in the main as a geanticline which has been developing inter¬ 
mittently from Permian times, the diverse strikes of the successive foldings 
resulting, probably, from the apposition of the folds formed at the surface 

»» in strata lying on the eroded surface of those formed 
“ I' at depth. Further, though active orogenic raove- 
| ment has ceased, a slight warping of the ridge is still 

£ 4 in progress. The foundering of the north-eastern 

o-S coast may suggest the occurrence of block-inove- 

| £ meiits in association with the Tertiary folding; but 

* F Davis (1918) is of the opinion that the generally 

*3 rectilinear, cliffed yet embayed, north-eastern coast 

■ # * is not a fault coast, but has resulted from an ex- 

Jj g tensive and very recent submergence of a series of 

]j. | wavc-eut cliffs formed after an earlier period of long- 

h continued emergence. No late Tertiary or Recent 

a £ volcanic activity has been recorded in connection 

with these crust-movements. 

\ 2 v It is now possible to contrast the structure of 
• Sf bp the Australasian margin as displayed on either side 
' tg of New Guinea. Though Kober (1921) has classed 
8 £ the whole into a single orogen, and Gregory (1923 a) 
has supported in some degree his conception of the 
™ u Banda region as a bilaterally outthrust structure 
|2 with a subsided central zone, it is by no means 
a °. clear that such an arrangement is continued into the 

| ^ central ranges of New Guinea, as Gregory suggests 

S .. in his diagram, and the actually observed trend-lines 

| g in the western portion of that island do not accord 

1 . g with the suggestion that might be raised by Suess’s 
^ w phrasing that New Guinea as a whole, with its out- 
thrust coastal ranges and longitudinal depression, 
g S should be regarded as the continuation of the Banda 
structures. Still further difference is seen to the 
■ 5 “* south-west, where (omitting New Britain), in place 
| ® of a bilateral arrangement, the structure is that of 
£ I a series of parallel unilateral chains, running oon- 
m | centrically about the Australian nucleus and super- 

•g J? ficially thrust in that direction. It might perhaps 

*7 g be argued that the deep west of the Solomon - New 
| « Hebrides chain is not a true foredeep, as its seismic 
•§ q characters would indicate, but essentially the sub- 
0 I sided central portion of the orogen towards which 
the eastern flank has been turned back, while in 
£ ^ the normal case the thrusting would have been in 
« | the opposite direction — i.e., to the north-east— 
| I symmetrically with the south-westerly thrusting ol 
■ ** New Caledonia. In support of this view might be 
11 cited the overturning of the folds in the east of 
tj New Caledonia itself towards this depression, whioh 
. Piroutet (1917) has pointed out. The alternative 
J: * suggestion that the deep is a true foredeep, and the 
. j New Hebrides-Solomon ridge is but the marginal 

5 fc fold of the former continent now represented by the 
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submerged platform which rises above the sea in the Fiji Islands, would 
seem to remove that ridge from the tectonic control of the Australasian 
structure rather more than would be in accord with the conceptions 
entertained by Suess and Andrews (1922). Further divergencies from the 
Moluccan type of structure of the Australasian margin will be seen below 
in the account of New Zealand, where the folded arc passes into a more 
or less continental platform. 

Passing farther to the south, it is noted that the New Caledonian- 
Loyalty Island ridge is not continued far beneath the ocean, but is 
out off by a depression between 1,000 and 1,500 fathoms in depth, 
beyond which, but some distance west of the prolongation of the New 
Caledonian axis, the Norfolk ridge rises to within 500 fathoms of the 
sea-surface, and continues with a slightly sinuous but generally south- 
south-easterly direction towards the centre of the North Island of New 
Zealand, meeting it to the west of the short submarine prolongation 
of the North Auckland Peninsula. The basaltic mass of Norfolk Island, 
rising from this ridge, contains a volcanic tuff with fragmental crystal- 
grains possibly derived from a plutonic source (Speight, 1913). Stretching 
west of the narrow New Caledonian trench is a large submarine plateau, 
situated at a depth of less than 1,000 fathoms, reaching almost to the 
ooastal shelf of Queensland, from which it is separated by a deep, narrow 
trench. From this a second wider and more continuous ridge extends 
south-south-easterly to the neighbourhood of Cook Strait. Lord Howe 
Island (composed of relatively ancient and probably late Tertiary basalts 
and agglomerates) rises from the western side of this long submarine 
plateau-ridge, which is separated from the Norfolk ridge by the New 
Caledonian trench, between 2,000 and 3,000 fathoms deep; and a like 
depth, the Thompson Trough, divides it from Australia. The special 
interest attaching to Lord Howe Island lies in the occurrence in it of the 
remains of the giant tortoise Miokmia , which is also known in the 
Pleistocene rocks of Walpole Island, of Queensland, and Cretaceous (?) 
of Patagonia. “ As Miolania must have been a land-animal, its discovery 
in regions so remote is sometimes cited as one proof of the former existence 
of a great Antarctic continent uniting the lands in question/'* This, and 
the position of the broad suboceanic ridges, suggest a continuance of a 
general south-south-easterly grain in the structure of the floor of the Tasman 
Sea, which may thus be the foundered former continental land. Such an 
indication, however, dearly does not approximate to a proof. 

The geological formations of New Zealand may be classed broadly 
into a pre-Cretaceous and a Middle Cretaceous - Tertiary series. The 
following tectonic details concerning it may now be noted. The most 
ancient rooks are visible along the western slopes of the South Island. 
According to recent ideas, they are crystalline schists and gneisses lying 
unoonformably below the Ordovician sediment; but the possibility that 
they are (partly at least) an extremely altered facies of the Ordovician 
rocks cannot be held to have been excluded. Their strike is very variable, 
ranging from W.N.W. to N.N.E., and is not noticeably different from the 
strike of the Ordovician rocks. Its varying trend is possibly due to the 
refolding along approximately meridional lines of rocks originally folded 
on a north-westerly strike. A limited area of Silurian sediments also 


* British Museum Guide to Ms Fossil RepUles, Me. 
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occurs, hut their structural relationships are not clearly known, though 
thei- strike appears in general to he approximately paiallel to that of the 
Orlovician beds. The earlier north-westerly folding was accompanied by 
the intrusion of more or less gneissic granites according to Park (1921), 
who has revived the belief that this occurred in Devonian times. By 
some writers the intrusion of the gneissic diorites has been assigned to 
this period, but recent work shows that a much later date is probable. 
The relation of the older Palaeozoic to the later Palaeozoic and Mesozoic 
sediments which presumably rest unconformably on them is not clearly 
exhibited. At one time those later rocks were classed into one continuous 
series (Maitai series) of supjK>sed]y Trias-Jura age, but they are now 
known to range from the Permian to basal Cretaceous, and to contain 
several lacunae and probably disconformities. These were the littoral 
sediments on the western margin of the Pacific of that period. Diversity 
exists in the interpretation of the structure of these rocks. It has been 
affirmed (on grounds the writer considers inadequate) that an extensive 
orogeny, accompanied by the intrusion of the gneissic diorites of the 
south-west, occurred between Permian and Triassic time, but, though, 
as Marshall has now recognized (1917a), some break may occur here, 
which would account for the absence of the Lower and Middle Triassic 
fauna, no angular conformity has been shown between the two Bcries, 
and probably a simple retreat of the sea, to be correlated with the general 
regression throughout the Malay Archipelago in Lower Triassic times and 
resulting disconformity of Upper Triassic on Permian or basal Triassic 
annelid beds, was the essential feature of that interval. Indeed, it may 
have been partly bridged by the time of deposition of the large series of 
unfossiliferous greywackes which intervene between the two fossiliferous 
formations. 

The gently undulating Jurassic beds of eastern Southland certainly 
contrast sharply with the steeply folded Maitai locks of western Southland, 
but do not come into contact with them. Instead, they pass down 
conformably into the strongly folded Triassic rocks of the Hokonui 
Hills, which, when traced to the north-west, could scarcely be separated 
by Hutton from the Maitai rocks of western Southland; and, though he 
returned (1885, 1900) to his first impression that there was a concealed 
unconformity here, he believed for a time (1875) that a perfect conformity 
existed. The strike of these beds in the southern flank of the Hokonui 
Hills is towards the north-west, but, as was shown by Cox (1878), it 
bends very sharplv but continuously round into a southerly direction 
parallel to the strike of the Maitai rocks of western Southland, and thus 
encloses a wedge-shaped area of gently undulating Mesozoic sediments 
which cover much of south-eastern Southland. The significance of this 
will be discussed later. On the northern side of the Hokonui Hills the 
fossiliferous Triassic rocks appear to pass down into the flat-lying micaceous 
schists of Central Otago, to which further reference must be made. 

The early Cretaceous orogeny is the most marked of the tectonic 
disturbances which have affected New Zealand and produced very in¬ 
tense folding and dislocation. The strike ot the Permian, Triassic, and 
Jtirassie rocks varies considerably, though chiefly within the same limits 
as those of the older folded strata. The variability is most marked in 
the shattered earth-blocks in the north-western peninsula in the North 
Island. Approximately meridional strikes, varying somewhat to the east 
or west, are common in the main ranges of this Island, and the plication 
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is most intense in the eastern half, though without extensive overfolding; 
but on the western side it is more open, and the strata are undulating 
except whore they are shattered by the broad crush-zones as shown by 
the recent investigations of Henderson and Ongley (1923). The same 
trend continues through the Kaikoura Mountains of the South Inland, 
though a north-easterly strike is marked near the line of separation 
between the Palaeozoic rocks in the north-western portion of that 
Island and the Permian to Mesozoic rocks which make up the Southern 
Alps. * Mr. Morgan (1911) has suggested that here the north-easterly-striking 
Mesozoic rocks have been thrust over the north-norih-westerly-striking 
Palaeozoic foreland. A zone of shattering invaded by plutonie rocks 
sometimes separates the two masses. The ultrabasic rocks of the Dun 
Mountains, and the gneissic granodiorites of the south-west, appear to have 
been erupted at this period, proof of the intrusion of the granodiorite 
into the annelid-bearing Permian or Triassic sediments having recently 
been obtained by Moir and also by Park (1921). 

In the southern half of the South Island of New Zealand the main 
ranges bifurcate. One branch, containing the Palaeozoic sediments and 
granodiorites, continues to the south-south-west through Fiordland, bending 
later to the south-east into Stewart Island ; the other range bends directly 
to the south-east, running through Central Otago, and consists of the 
problematical Otago schists. These form a broad anticlinal mass of 
sericitic schist, usually appearing to pass laterally and vertically 
into fossiliferous Permian (?) and Triassic greywackes, &c., though 
rcctilinearly bounded masses of greywacke appear to be sometimes 
rather sharply distinct from the adjacent schists. On the south¬ 
west boundary of Otago a syncline (largely covered by Recent alluvium) 
and a sharp anticline of fossiliferous Triassic greywackes (forming the 
Hokonui Hills) separate this region of nearly fiat schists from the gently 
undulating unaltered Mesozoic sediments of Southland, which are wedged 
in between the two branches of the bifurcating range, as indicated above. 
Suess terms this bifurcation the meeting of two unilateral chains in 
syntaxis ; but the writer would suggest that it resembles rather a virgation 
of a single range with a general westward superficial thrust forced by the 
presence of a rigid block underlying the gently undulating Mcfcozoic strata. 
In the north of the Hokonui Hills the gradual passage of .the greywacke 
into the schist, and the complete absence from the greywackes of any 
detritus derived from the schists on which they rest, as demonstrated by 
Marshall (1912, 1918), inclines the writer to Marshall’s view that the 
schists are but the metamorphosed form of the greywacke. In the Otago 
region, as has been suggested by Wilckens (1917), the superficial thrust 
seems to have been so great as to produce overfolding, so that the flat- 
lying schists may really be a packet of recumbent folds. This explanation 
was also independently conceived by the writer (Benson, 1921), with the 
addition that the Hokonui anticline was considered as a Parma-like forefold 
separating the overfolded area from the resistant massif beneath South¬ 
land ; and, further, the existence of fault-blocks bringing the slightly 
altered upper recumbent folds down among the lower folds and mon^ 
metamorphosed rocks was suggested as a means of explanation of the 
occurrence of rectilinearly and rather sharply bounded areas of greywacke 
among the micaceous schists. The lack of recognizable horizons, however, 
will long prevent the adequate testing of these hypotheses. It is to be 
noted that plutonie intrusions are almost entirely absent from the region 

5—Trans. 
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supposed to consist of recumbent folds, but they are abundant in the 
western branch of the forced virgation— i.e., western ^Southland and 
Fiordland. 

It may here be remarked that according to Hector (1870), cited by 
Marshall (1912), the schists of the Chatham Island may be compared and 
correlated with those of Otago, and have a north-easterly strike; and 
remnants of a large area of crystalline rocks presumably united into single 
massif occur in the other islands scattered south-east of New Zealand.* 

Authorities have differed concerning the continuity or otherwise of 
the sequence of late Cretaceous and Tertiary “ Notocene ” strata which 
rest on the eroded surface of the late Mesozoic folds. The diffi¬ 
culties attending the solution of this question are particularly great 
in the North Auckland region, owing to the paucity of recognizable 
horizons and the dislocation and discontinuity of outcrop of the several 
formations resulting from the plexus of Pleistocene fractures. Among 
the lowest of the Notocene strata are marly beds with a Senonian fauna, 
now under investigation by Dr. Marshall, and apparently comparable with 
those in New Caledonia, the South Island of New Zealand, Graham Land, 
and Chile. Newer than these and more widespread are foraminiferal and 
algal hydraulic limestones, probably for the most part of about Danian 
age- though it is not at all certain that all the lithologically similar masses 
of limestone here are coeval. These are followed by tufaceous sandstones 
with Mollusca, some coal-measures, and a polyzoan limestone of possibly 
Oligocene-Mioceno age, which form the chief distinctive formations in a 
great thickness of clay or marl above the hydraulic limestone (cf. Ferrar, 
1922). In addition to these, however, are several interstratified bands 
of conglomerate, the character of the pebbles in which is being studied 
by Mr. J. A. Bartrum, and is yielding very significant information, which 
by his courtesy the writer is permitted to discuss here. As far back as 1881 
McKay noticed the intrusion of ultrabasic rock into the hydraulic limestone. 
This Bartrum has confirmed, finding several instances of masses of normal 
serpentine, troctolite, or gabbro invading the limestone. The intrusion of 
such plutonic rocks is characteristically associated with orogenic crust- 
inovement8 (cf. Benson, 1924), so that it may be inferred that the same was 
true here. Among the above-mentioned conglomerates, however, Bartrum 
found pebbles of ultrabasic and basic rocks, suggesting that extensive erosion 
followed the post-Dani&n orogenic movements before the deposition of the 
conglomerates and associated claystones, &c.f Thus by a new line of attack 
upon the obscure stratigraphy of the region the occurrence of a marked un¬ 
conformity in the Tertiary record in the North Auckland region is seen to be 
extremely probable; and this unconformity may tentatively be correlated 
with the much more extensive and vigorous Tertiary orogeny and plutonic 
intrusion in New Caledonia, and that of the overthrusting in the East 
Indies, which, as we saw, decreased greatly in intensity when traced 

* Observations made by R. H. Allan while these notes were in the press show that 
the general strike of the schists of Chatham Island runs but little north of due east, 
though there are exceptional north-easterly, meridional, and even north-north-westerly 
sistrikes, apparently in regions of local dislocation. The strike of the schists here is thus 
approximately parallel to the direction of extension of the shallow bank connecting 
the Chatham Islands with the mainland. The direction as shown on fig. 3 must thus 
be modified. The overlying Tertiary marine sediments and volcanic moke do not 
appear to show any marked folding. 

f The source of the bulk of these pebbles, however, he believes to have been* a 
pressure-affected “terrain which was in existence before and during the deposition 
of Trias-Jura sediments.** (Of. Bartrum, 1924.) 
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north-westwards into Sumatra. It is, as yet, quite impossible to indicate 
the direction of superficial thrust of these crust-movements in New Zealand. 
The dips of the Tertiary rocks are generally moderate (30°-40°), and the 
strike is so variable in orientation that it is difficult to pronounce any 
direction as being that of the prevalent strike. Crust-movement appears 
to have continued intermittently throughout the Gisborne district (Hen¬ 
derson and Ongley, 1920) during the Cretaceous and Tertiary period, and 
recently Ongley and Macpherson, during their official geological survey of 
the East Cape district, have found that the CretaceouB rocks are very 
strongly folded with a north-west - south-east strike, and are invaded by a 
pre-Miocene dioritic complex, the source, perhaps, of the dioritic pebbles 
in the basal conglomerates of the Miocene beds of the Gisborne district. 
In Hawke’s Bay McKay (1877) recorded the occurrence of Btrongly 
folded Cretaceous rocks beneath the gently undulating Pliocene beds, 
and this has been confirmed by Dr. Thomson, who (in a private com¬ 
munication) has compared the Cretaceous rocks lithologically with those of 
the Middle Cretaceous (Clarentian series) of the South Island. With them 
he would include the 44 East Coast series ” formerly referred tentatively 
to the Lower Cretaceous by Morgan (1915) and the writer (1921), and 
considered to be the latest of that great series of Mesozoic sediments 
laid down before the Cretaceous orogeny, though the relationship of this 
series to the characteristic, highly dislocated, and definitely pre-Cretaceous 
greywackes and argillites has not yet been critically examined. Again, 
in Palliser Bay, east of Wellington, McKay (1879) recorded the presence 
of vertically dipping Amuri (Upper Cretaceous) limestone lying uncon- 
formably beneath Tertiary marine beds, and Thomson observed pebbles 
of Cretaceous rocks in the Upper Tertiary sediments in the same region. 
In the South Island there is aB yet no clear evidence of an early Tertiary 
orogeny, though warpings and block-movements during the period seem 
to have caused small angular unconformities, disconformities, and over¬ 
laps' in different localities, not apparently confined to any One period, 
though probably most pronounced in the early Tertiary and Pliocene periods. 
The gradually accumulating evidence for these has been summarized by 
Vaughan (1921) and the writer (Benson, 1921). A few examples of extremely 
localized overfolding of Tertiary rocks, as at Nelson and on Lake Wakatipu, 
may be local thrustings connected with the Plio-Pleistocene block-movements. 

In Pleistocene times this crust-warping and block-faulting with tilting 
were extremely important, and were the chief processes by which the 
present topography was determined. The nature of these movements 
has been elucidated by Professor Cotton in a succession of important 
papers (e.^., 1916, 1917, &c.). The chief system of longitudinal fractures 
and warpings is of those which run north-north-east to north-east, cutting 
obliquely across the strike of the Mesozoic folds. They have in many 
regions blocked out the main features of the coast-lines, subsequently 
modified by the normal processes of marine erosion, so that the strike- 
ridges meet the coast en echelon. In the south, however, where the trend- 
line of the Otago schists bends to the south-east, the coast truncates the 
trend-lines almost perpendicularly. The volcanic zone in the centre of 
the North Island is continued in the same north-easterly direction to 
White Island, in the Bay of Plenty, and thence into the Kermadec 
ridge, the origin of which is thus bound up with the structural development 
of New Zealand. Besides this main longitudinal direction of fracturing 
there are minor diagonal or transverse fractures and warpings in certain 
regions. 

6 * 
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Since this late Tertiary and Pleistocene climax of block-movement of 
the crust extensive erosion has taken place; the covering of Cretaceous 
and Tertiary sediments on the harder pre-Cretaceous greywackes, &c., 
offering relatively little resistance, has, for the most part, been removed 
from the higher blocks, but remains in the relatively depressed coastal 
lowlands, and also in a scries of intermontane basins, where it may be 
covered by the fluviatile gravels derived from the highlands (Cotton, 
op. at.: Speight, 1915). This recalls in a striking manner the main 
topographic features of Celebes described above. The latest crust- 
movements have been in the nature of broad regional warpings, depression 
or uplift moving equally aggregates of many of the smaller fault-bounded 
blocks, producing features of coastal drowning or elevation, with con¬ 
sequent revival of river-valleys. The origins of the earthquakes felt in 
New Zealand (with a few exceptions e./y., the Cheviot earthquake and 
the recent Taupo, Wellington, and North Canterbury shocks) are situated 
not within the land area, but some distance seaward to the east (Hogben, 
19U, 1918). 

In a previous paper (Benson, 1923, pp. 10-12) the tectonic relationship 
of New* Zealand and Antarctica has been discussed, and support given 
to the view of Mawson (1911), Gregory (1912), Wilckens (1917), and Kober 
(1921) that the continuation of the south-easterly trend-lines of Otago 
will be found in King Edward VII Land and Graham Land, and form part 
of the folded margin of the Pacific Ocean basin, the continuity of which 
in Upper Cretaceous times is indicated by an extremely uniform littoral 
Senonian fauna. In furtherance of this it may be pointed out that there 
seems a marked similarity in age and petrographical character between 
the largely dioritic, more or less gneissic rocks of south-western New 
Zealand and the granodioritic batholiths that are so characteristic of the 
Antarctandes of Graham Land, the Andes proper, and the coast ranges 
of British Columbia. Since Upper Cretaceous times, however, the 
bordering iand-masses of this oceanic littoral have beeu broken up by 
fracture-systems, the most marked of which, in the New Zealand region, 
cross the old trend-lines obliquely, running in a north-north-easterly to 
north-easterly direction. To these may be ascribed the blocking-out of 
the subsided region forming Ross Sea, and the shaping of the general 
outline of New Zealand, excluding that of the Noitli Auckland Peninsula, 
which is due to other fracture-systems. On this conception the New 
Zealand-Kermadec ridge would appear rather more as a complex fault-horst 
rising from an extensive submerged platform than as a fold-anticline. 
Brouwer, however, points out that a geanticline growing at depth is 
represented at the surface by a fractured ridge, often marked by a line of 
volcanoes, and separated from a foredeep by a steep submarine slope 
beneath which earthquakes originate. These are features exhibited to some 
extent by the Kermadec ridge and Tongan trough, from which the lines 
of volcanic and seismic activity may be traced respectively southwards 
into the centre, and off the east coast of the North Island of New Zealand. 
If New Zealand be regarded as the apex of a virgation, it appears to have 
become more or less stabilized and continental in character in the broad, 
largely submerged southern portion, the scanty information concerning the 
structure of which was summarized in a preceding paper (Benson, 1923, 
p. 11). The crustal activity increases northwards into the separate arcs. 
Andrews (1922, p. 20) remarks that the arcs become continental and 
confluent at their southern extremity. This appears to have been the case 
also at an earlier epoch, for the evidence of crust-movement during early 
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Tertiary times in the South Island is much less marked than in the North, 
where even plutonic intrusion appears to have occurred; and tlienee 
follows the immense folding and intrusion of peridotite during the same 
period in New Caledonia, and the general occurrence of Tertiary orogeny 
and plutonic intrusion along the zone traced all the way to Timor and its 
adjacent islands. In much of this, however, the evidence for Cretaceous 
orogeny and plutonic intrusion is less definite than it is beyond the regions 
mentioned—namely, in Java and Sumatra at the one extreme, and in the 
South Island of New Zealand at the other—into which the Tertiary 
orogeny did not extend. Again, though late Tertiary and Pleistocene 
crust-movement (block-faulting) accompanied by volcanic and seismic 
activity extending up into modern times occurs more or less markedly 
throughout the whole zone, it apparently reaches its maximum in the 
central region from the New Hebrides to beyond New Guinea, in which 
last the displacements have been very great indeed. Thus throughout 
the course of time there seems to have been a progressive limiting of the 
region of maximum intensity of crustal activities to the area where- -to 
use Andrews’s (1922) phrase —the Tethyan and Pacific controls most 
directly interact. Possibly the diversity of the structure of the Australasian 
margin, which, as has been pointed out, exists between the western and 
eastern sides of this central region, arises from some diversity in the 
nature of these controls, the one a compression between the Australian 
and Asiatic continental systems, and the other between the Australian 
region and the Pacific floor. In the latter the effect has been to produce 
a continuously outgrowing complex, as emphasized especially in Andrews’s 
papers, in which the modern volcanic and seismic activity in the New 
Hebrides is but the continuation of the action of the same controls which 
produced the Tertiary orogeny and plutonic intrusion in New Caledonia, 
and the successive zones of Permian, Carboniferous, Devonian, and earlv 
Palaeozoic folding and plutonic intrusion which may be traced in south¬ 
westerly sequence through the eastern States of Australia. 

In conclusion, the writer has pleasure in acknowledging his indebtedness 
to several friends for help in connection with the preparation of this 
paper. Professor Wanner communicated some useful comments on the 
previous paper and minor corrections. Professor Brouwer kindly read the 
portion of the manuscript dealing with the East Indies, and made very 
valuable suggestions. Dr. 8. van Valkenburg, of the East Indian Topo¬ 
graphic Survey, provided some useful maps, especially the large new 
“ Schetskaart van Nieuw Guinee (Nederlandsch Gebicd).” Mr. Stanley, 
Government Geologist of Papua, discussed many points, and placed at the 
writer’s disposal a large amount of unpublished material, including the 
manuscript of his forthcoming Geology of Papua, and a shorter paper 
since published by the Australasian Association for the Advancement of 
Science. The Rev. E. F. Pigot contributed seismic data from the New 
Hebrides-New Guinea area; Mr. J. A. Bartrum, unpublished information 
concerning the Tertiary intrusive rocks of the North Auckland Peninsula; 
Messrs. Ongley and Macpherson, information concerning those of the East 
Pape district, l)r. Allan Thomson, information concerning the f’rotaceous 
rocks of Hawke’s Bay, and Mr. R. 8. Allan, observations recently made 
by him in the Chatham Islands. Mr. G. E. Harris has assisted in the 
preparation of the diagrams. To all these gentlemen the writer’s thanks 
are due. He desires especially to acknowledge his debt to Professor Sir 
Edgeworth David, who first aroused his interest in the fascinating problems 
which have herein been considered. 
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On a New Species of Epitonium. 

By A. W. B. Powell. 

[Head before ike Auckland Institute, 14th December , 1922; received by Editor , 28th 
December , 1922; issued separately , 20th May, 1921.) 

Plate 5. 

While collecting specimens of Epitonium jukesiatum, phtlippinarum , and 
zelebori at Mount Maunganui, Bay of Plenty, Dr. Bucknill noticed another 
species that was quite distinct. Suter mentions in the Manual of the New 
Zealand Mollusca that a white variety of Epitonium tenellum is sometimes 
found. No doubt this species is the one referred to, but a closer examination 
reveals the presence of microscopic spiral striations and various points of 
difference from the other species of the genus. Epitonium zelebori also 
possesses spiral sculpture, but belongs to the section “ Cirsotrema Moerch,” 
characterized by the distinct spiral keel, prominent spiral ribs, and denticulate 
axial ribs, so cannot be confused with this new example, which is a true 
Epitonium. 

A few weeks after the discovery of the species at Mount Maunganui 
Mr. La Roche, of Auckland, found seven specimens of the shell at Wh&ngaroa. 
That a shell of this size had escaped notice so long, and was then found in 
two widely separated localities almost simultaneously, is remarkable, and 
serves to show that there is still much to be accomplished before the 
knowledge of our molluscan fauna nears completion. 

The author has great pleasure in uniting with the species the name of 
its discoverer. Thanks are also due to Mr. La Roche for his invaluable 
assistance. 

Epitonium bucknilli n. sp. 

Shell of moderate size, semitransparent, imperforate, thin and fragile. 
Sculpture consists of arcuate lamellar axial ribs, discontinuous over the 
whorls, 16 to 20 on last whorl. The type has 20 ribs on last whorl; 
interstices with microscopic spiral striations. Colour pure white. Spire 
elevated, conic, about 2} times the height of aperture; outlines straight. 
Protoconch small, of 2 smooth convex whorls. Whorls 7, convex, a little 
separated, not shouldered ; base convex. Suture deep. Aperture oblique 
oval. Peristome continuous, thickened by an axial rib, very slightly 
expanded at base. Columella short, oblique, slightly arcuate. Inner lip 
slightly rounded with free and sharp margin. Operculum unknown. 

Diameter, 7 mm.; height, 16*5 mm.; angle of spire, 30° (type). 
Average specimen: Diameter, 0 mm.; height, 11*5 mm. 

Animal unknown. 

Habitat: Mount Maunganui, Bay of Plenty ; Taupo Bay, Whangaroa; 
Kaitoke, Great Barrier Island. 

Material: The holotype in the author’s collection, Auckland. Six para- 
types were obtained at Mount Maunganui, twenty specimens at Whangaroa, 
and one at Great Barrier Island. 
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The Geology of the Riverhead-Kaukapakapa District, Waitemata 
County, Auckland. 

By J. A. Bartrum, Auckland University College. 

[Read bfforp the Auckland Institute, 19th December, 1922; received by Editor, 

31st December, 1922; itrued aejiarately, 26th May, 1924. ] 
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INTRODUCTION. 

In the present paper the intention is to describe the stratigraphy of a 
moderately extensive area of hilly country lying approximately between 
ftiverhead, at the northernmost limit of navigation of Waitemata Harbour, 
and Kaukapakapa, a township approximately a dozen miles to the north¬ 
west. The area is mainly part of Auckland’s “ gum-lands,” deforested 
open country covered here and there by small patches of forest, but usually 
clothed only by fern, scanty grasses, and scrub manuka. The country has 
moderate relief and a fairly intricate insequent drainage-pattern. Resistant 
rocks are relatively infrequent, so that both longitudinal and cross profiles 
of the stream-valleys in general are graded, and it is only where a relatively 
resistant rock is present, or where the streams rise steeply in their upper¬ 
most ungraded headwaters portions, that natural outcrops are obtainable. 
Many other similar areas of deforested country in North Auckland resemble 
the present one in this respect. Chemical weathering is particularly rapid 
in the warm, humid climate ; there is a considerable depth of completely 
weathered surface-rock, and, as a consequence of constant bumingB and 
the resulting imperfect cover of vegetation, the floors of the valleys of the 
smaller streams have become aggraded into swampy areas by soil-wash, 
aided effectively by various swamp-loving grasses. In such cases there is 
little chance of outcrops of tho underlying rock. 

For these reasons it has been found impossible to aid materially, by the 
results obtained in the study of the present area, in the solution of any of 
the yet unsolved problems of local geology. 

It was found, however, that the district studied was most inaccurately 
mapped by earlier geologists. The writer is confident that the map he has 
prepared, though necessarily imperfect by Teason of inaccuracy of detail 
in topography in the only maps available, and by reason of its small scale, 
will nevertheless help later investigators very materially. Whilst by no 
means every outcrop obtainable has been visited, yet careful search has 
been made in nearly all likely localities. Those familiar with the gum- 
lands of Auckland will recognize readily how impossible it is, without the 
expenditure of labour entirely disproportionate to the results likely to be 
obtained, to discover any but the more obvious outcrops. 


Introduction 
Earlier Work 
Synopsis of Stratigraphy 
Detailed Stratigraphy— 

1. Onerahi Series 

2. Waitemata Series 
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EARLIER WORK 

It is exceedingly doubtful if members of the early Geological Survey 
who mapped the area now described visited any but its marginal portions, 
for it is unlikely that certain phases of the geology could have escaped 
notice had the interior portions been visited The only woik of any 
importance is that done m 1879 80 by Cox (1881), who tiavelled along 



the main road northwards from Kaukapakapa, and reported on the geology 
of that part of the present area which lies between Kaukapakapa and the 
mouth of Makarau Stream. McKay later (1884, 1888) visited a number 
of intrusions of serpentine in the vicinity of Silverdale (Wade), and recorded 
this fact along with some extraordinary observations upon the rocks and 
their stratigraphic relationships. Some cursory remarks by Hector (1881) 
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in Progress Reports are practically the only other reference to the geology of 
the district that the writer has come across in the reports of the Geological 
Survey. He himself has recently described a variety of rocks from con¬ 
glomerates outcropping near Albany ajid Riverhead (Bartrum, 1920). 

SYNOPSIS OF STRATIGRAPHY. 

The following stratigraphic units are recognized: (l) Oneraki series; 
(2) Waitemata series; (3) Andesitic conglomerate foimation ; (4) Pleisto¬ 
cene and Recent deposits. 

The oldest rocks f which constitute the Onerahi series, include a pro¬ 
minent bed, generally spoken of as the “ hydraulic limestone/’ which is 
a variably argillaceous, fine-grained, non-crystalline limestone. It most 
frequently represents an oceanic ooze rich in Globigertna , but is associat'd 
nith fine shaly claystones and indurated siliceous mudstones, which seem 
in part to represent a local variation of the limestone and in part to be 
interbedded with it. The series-name selected is that introduced by Ferrar 
and Cropp (1921) for lithologically identical nicks conspicuous in the 
Whangarei district. There is no intrinsic evidence of age in the beds 
themselves, but their provisional generalized assignment to the Cretaceous 
period may be taken as approximately correct in the light of evidence 
obtainable in the Kaipara area farther north. 

Above the Onerahi rocks -the facts indicate unconformably—there is an 
extensive series of argillaceous sandstones with minor interlaminated mud¬ 
stone, which outcrop continuously southwards on the shores of Waite¬ 
mata Harbour, but much less prominently in the northern part of the 
Kaukapakapa-Riverhead district. These beds belong to the Waitemata 
series, which appears from its fossil content near Auckland to be approxi¬ 
mately Upper Miocene in age. In the area now mapped there are locally 
massive green sandstones and thick conglomerates of a most interesting 
nature forming part of the series. Northwards beyond the present area 
the massive sandstones are especially well developed. 

The next formation in upward sequence consists of andesitic conglome¬ 
rates and bieccias, limited in extent to the north-west corner of the district 
now described, but traceable northwards, and also southwards where they 
build the Waitakcre Hills, which border the west coast for many miles near 
Auckland. They appear to lie conformably upon sandstones of the Waite¬ 
mata series in the few places where fairly clear sections are obtainable, and 
thus are regarded as approximately Upper Miocene in age. Pleistocene 
deposits next succeed the Waitemata beds and the andesitic conglomerates. 
They are represented by occasional terraces of alluvium, sometimes in 
flights of two or three, but seldom conspicuous. The majority of the 
stream-terraces do not show an aggradational phase in their history. 
Recent deposits are limited to linear swamps along the courses of slow- 
flowing streams. They are a constant feature of most of the valleys, but 
are by no means extensive. Occasional bog iron-ore deposits of small size, 
more extensive than elsewhere in small north-east-flowing tributaries of 
Gibbs Creek, a middle right branch of Rangitopuni Stream, are probably 
Recent in age. 

The synopsis is completed by mention of intrusive igneous rocks. Of 
these there are two series: one comprises ultrabasic intrusions which now 
are represented by serpentinous rocks, and the other rocks of semibasic 
character. The first invade Onerahi beds, and have not yet been observed 
above that horizon; the others do not constitute a composite series, and 
differ in age. 
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DETAILED STRATIGRAPHY. 

1. Onerahi Series. 

Petrography qnd Distribution . 

The facies of the rocks included in this series ranges from a Globifyerina 
ooze containing over 84 per cent, of calcium carbonate to indurated siliceous 
mudstone in which there is no trace of organic remains, or to buff- and 
pink-coloured claystones. The component members of the series are there¬ 
fore peculiarly difficult to diagnose stratigraphically with any certainty. 
Similar variations are usual in most of the more northerly occurrences of 
the rocks of the same series. The tests of Globigerina are numerous, but 
usually small, and are accompanied by few other genera of Foraminifera. 
A specimen collected from the lower course of Waitoki Creek above its 
confluence with Kaukapakapa Stream exhibits abundant and varied siliceous 
organisms in the calcareous matrix. Calcareous foraminifera are scarce, 
but broken spicules of sponges, small free-swimming diatoms, and radio- 
larians are all fairly plentiful. In addition there are abundant organisms 
resembling minute unbroken algal filaments, and others which the writer as 
yet has been unable to classify. Marshall (1916) has previously described 
similar siliceous marine organic remains from the 44 hydraulic limestone ” 
near Batley, in the Kaipara district. 

It has been found impossible to determine any regularity of structure 
in the Onerahi rocks. They are exposed comparatively rarely, and the 
claystones alone show definite bedding-planes. What evidence is available 
indicates that they are complexly disturbed, and are often crossed by zones 
of shattering. 

In much of the area mapped as belonging to this series the boundaries 
are conjectural, on account of the paucity of outcrops. In addition there 
is doubt if the writer is correct in assigning to this, in preference to the 
Waitemata series, certain highly calcareous mudstones exhibiting no bedding, 
which are displayed adjacent to the road leading north-westwards from 
Kaukapakapa to Makarau Stream. They show notable difference in facies 
from the regularly bedded sandstones of the Waitemata series, which out¬ 
crop in juxtaposition southwards alongside the same road, and again 
north wards at Makarau Valley, where they are conspicuously developed. 
There are two other isolated outcrops of similar rock : one is about two and 
a half miles west of Makarau Railway-station, alongside the road following 
the lower Makarau Valley, whilst the other is visible about a quarter of a 
mile from Kanohi Railway-station, in a cutting of the road leading to 
Makarau. 

Stratigraphically the inclusion of these areaB of rock in the Onerahi 
series raises difficulties which are non-existent if they are placed with the 
Waitemata rocks. In a wide examination of undoubted Waitemata strata, 
however, the writer has not seen any which resemble these at all closely; 
he has therefore tentatively included them in the Onerahi series, though 
Cox (1881) does not differentiate such of them as he examined from the 
Waitemata beds. 

The main occurrence of Onerahi beds is to be found south-eastwards 
of these outcrops of uncertain horizon. It begins immediately east of 
Wainui Hill, and extends south-eastwards through Parakakau Settlement 
beyond the limits of the area described in this paper. A few small inliers 
exist farther south. 
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Since outcrops are relatively scarce it is prhapa desirable to record 
where they can best be examined. Good exposures of argillaceous lime¬ 
stone exist abundantly in the upper and middle portions of the valley 
of Waitoki Stream eastwards of Waiqui Hill. Again, in cuttings of the 
Parakakau-Silverdale Road a shaly red and grey elaystone facies appears. 
It is steeply tilted, and strikes approximately north-east and south-west. 
Near White Hills, especially along the road leading south-east from the 
school towards Dairy Flat, there are excellent exposures of the white 
siliceous mudstone phase of the beds. North-westwards of the school, at 
the distance of about a mile along the track to Parakakau, a massive 
relatively resistant limestone is exposed, whilst about three miles westward 
of White Hills School a pure limestone is exposed in a quarry opened 
up for agricultural lime about a quarter of a mile north of the road to 
Kaukapakapa. 

Onerahi beds probably occupy most of the district east of the Silverdale - 
Dairy Flat Road as far south as Dairy Flat, where limestone outcrop at 
the road near where it crosses the upper north-east branch of Rangitopuni 
Stream and also south-westwards in grass-lands on the right bank of this 
tributary. 

It can next be found, continuing in a south-west direction, in Rangi¬ 
topuni Stream below its confluence with the tributary just mentioned. 
Near Escot’s house it is represented in the material dug from a well, though 
Waitemata sandstones shortly appear in a rill about 10 chains south of the 
house. South and south-westwards of Eacot’s there are two inliers of 
white indurated mudstones which must be referred to the Onerahi series. 
One is inconspicuously exposed in a trench cut many years ago for a mill- 
race on the right bank of Gibbs Creek about 300 yards above its confluence 
with Rangitopuni Stream. The other is represented by a number of 
outcrop in a belt over a quarter of a mile in width on the divide at the 
head of the same creek. Siliceous replacements of wood are common on 
the gum-track following this divide. 

Finally, a small isolated area showing not only limestone but other 
phases is recognizable by fragments turned up in some post-holes, and by 
actual outcrop in the headwater basin of a small north-west-flowing stream 
a little south-west of Wray’s house at Horseshoe Bush. Waitemata beds 
are extensively exposed in the uppr portions of several small streams at no 
great distance eastwards, and can shortly be recognized northwards from 
the Onerahi limestone in imprfect outcrops furnished by slips adjacent to 
the road giving access to Wray's proprty. 

Relations to other Series . 

Actual contacts between the Onerahi strata and the overlying Waite¬ 
mata rocks have not been discovered, though in several instances rocks of 
the two series have been found in close contiguity to what must be the 
actual surfaces of contact. In some instances the Waitemata beds ap¬ 
parently next above the Onerahi rocks are sandstones, in others they are 
conglomerates, a condition that might be expeted with deltaic beds The 
conglomerates contain a large assortment of rocks both igneous and sedi¬ 
mentary, and it is not unusual to find pebbles of a Globigerim ooze 
microscopically indistinguishable from similar material compsing Onerahi 
limestones, whilst fragments of other sediments comparable with other 
phases of the Onerahi beds often abound. Cox (1881) states that Hector 
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observed similar relations between the beds of the two series near Matakana 
North Head. Similarly, in a railway-cutting a short distance north of the 
cement-works at Portland, near Whangarei, pebbles of what appears cer¬ 
tainly to be Onerahi limestone are present in a fine conglomerate of the 
succeeding series. These conditions are so widespread as to suggest un¬ 
conformity rather than mere disconformity between the Waitemata and 
Onerahi senes. This is in accord with conclusions reached by Ferrar 
(1922) as a result of recent field-work in the Whangarei and Bay of Islands 
Subdivision. Insufficient data are available to allow exact estimate of the 
nature of the surface of Onerahi rocks covered by the Waitemata series. 
In some localities it is obvious that it now is highly irregular, but it is 
impossible to be sure that such irregularity is not the result of diastrophic 
movements of more recent date than the period of deposition of the covering 
beds. 

In this connection it is important to consider the relations of the 
calcareous mudstones north of Kaukapakapa (which have been mapped 
tentatively as Onerahi) to the andesitic conglomerate formation. At the 
roadside about a mile and a half north-north-west of Kaukapakapa the 
volcanic rocks overlie sandstones of the usual Waitemata facies, which 
have a slight westerly dip. In a very few yards the calcareous mudstones 
appear devoid of bedding-planes at* a slightly higher level. Half a mile 
farther northwards these last beds are covered by volcanic material. Pre¬ 
cisely similar relations obtain alongside the Lower Makarau Valley Road. 

The evidence does not justify any hard-and-fast conclusions, since it is 
based on insecure lithological identification, but the deductions which seem 
to be necessary as a consequence of it are certainly instructive. If the 
white marls are correctly placed in the Onerahi series, either of the two 
following hypotheses will explain the facts: - 

(a.) Assuming conformity between the volcanic and the Waitemata 
series, it is essential to postulate not only unconformity between the latter 
and the Onerahi rocks, but also a nicely adjusted emergence of small low 
islands of the earlier rocks through the Waitemata rocks prior to the 
covering of both serieR by volcanic fragmental beds. 

(b.) If unconformity between the volcanic series and the underlying 
Waitemata beds be admitted, the facts arc explicable whatever the relations 
between these latter and the Onerahi rocks, but more readily if uncon¬ 
formity exists, since otherwise diastrophic movements must necessarily have 
preceded the erosion that caused the uncovering of the two sedimentary 
series before the deposition of the volcanic strata. 

The first hypothesis has little to recommend it, for so nice a balance 
of events as the conditions of field occurrence would require is unlikely to 
be attained. 

In spite of the fact that the andesitic conglomerate formation is 
generally accepted as conformable to the Waitemata series, it seems ad¬ 
visable to keep in view the possibility of the truth of the second hypothesis, 
which is contrary to this belief. 

2. Waitemata Series. 

Petrography , Distribution , <£c. 

When traced north-west from Auckland along the shores of Waitemata 
Harbour, the beds of the Waitemata series preserve for many miles a 
marked regularity of type, and are predominantly somewhat feldspathio 
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Plate 6. 



Fia. 1.—Crystalline limestone rich in foraminiforal, polyzoan, and echinodermnl remains. 
(Wglomerate in Waitemata beds, lower Rangitopuni Stream. 

Fm. 2.—Gneissic hornblende diorite. Typical of many such diorites in the Waitemata 
conglomerate*. 

Fio. 3.—The same gneissic diorite viewed under crossed nicols. 

Fio. 4.—Greenish-brown hornblende enclosing basic labradorite in an ophitie hom- 
blende-gabbro from the Waitemata conglomerates. 

Fio. 5.—Plagioclase and derived saussnrite poocilitically enclosing partially serpen- 
tinized olivine in feldBpathie peridotite from the " serpentine ” quarry at 
Parakakau. 

Fio. 6.—Anorthositio phase of the same “ serpentine.** Highly basic labradorite is 
enwrappod by accompanying diallage. 
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sandstones interbedded with frequent thin layers of mudstone. Carbonized 
remains of vegetation abound, but otherwise organic remains are scarce. 
The beds in this part of their extent are often complexly disturbed by 
small-scale folds and by faults which generally have unimportant throw. 
It is difficult amid this complexity to determine the major structure, but 
observations tend to show that the general strike is approximately N. 55° E., 
and that the beds rise successively in the series as followed north-west, at 
all events as far as Riverhead. At this latter place beds of conglomerate 
are intercalated in the sandstones and constitute a conspicuous feature of 
the geology for at least twelve miles northward.* Since his first description 
of their occurrence and petrographic interest, the writer has found them in 
numerous localities, and has recognized several fresh rock-varieties repre 
sented amongst the pebbles (Bartrum, 1920). His first impression was that 
they represented a definite horizon—at a higher level in the series, however, 
than the basal conglomerates near Papakura, and at Motu Tapu, Kawau 
Island, Cape Rodney, and other places where the Waitemata beds rest hard 
upon the mid-Mesozoic basement exposed in those localities. This view is 
almost certainly incorrect, for there are several bands of conglomerate 
exposed near Red Hill and elsewhere, which are separated by variable 
thicknesses of sandstone. Acute disturbance is the keynote of the structure, 
and there is the additional handicap of infrequent outcrops, so that accurate 
identification of horizon is difficult, if not impossible. 

Petrographically the conglomerates are characterized by an abundance 
of dioritic pebbles along with various greywackes and argillites, andesites 
and other rocks. Their texture varies considerably. Not infrequently there 
is a gradual passage from sandstone through grit to fine conglomerate in 
which the pebbles average about Jin. in diameter. Generally, however, 
there are numbers of coarse boulders, 3 in. or 4 in. in diameter, along with 
finer matrix, whilst exceptionally there are incorporated rock-masses 7 ft. 
and more in diameter. The dioritic boulders seldom exceed 1 ft. in diameter, 
whilst the especially large ones are invariably andesitic. In the majority of 
the exposures the freshness of all types of rock incorporated is very notice¬ 
able, but this statement is not applicable to those outcrops at the higher 
levels where conditions have favoured deep weathering. 

Isolated large boulders of impure jasper, veined freely by small cornby 
and drusy veins of qftxartz, are to be found here and there in areas of 
Waitemata beds. One noted in an easterly headwaters branch of the 
creek draining the north-east slope of Red Hill is unusually large and 
measures at least 25 ft. in diameter. None of these masses was discovered 
in situ, and the only explanation that the writer can offer of their occur¬ 
rence is that they are local silicifications of the Waitemata beds. It is 
possible that siliceous springs furnished the silica required. 

The distribution of the Waitemata beds is shown on the accompanying 
map, and need not be detailed in full. Their location has often been a 
matter involving an element of speculation because of the scarcity of out¬ 
crops. This is particularly the case for an area shown extending west from 
Lloyd’s Hill, in the north-east of the map, Waitemata sandstones arc 
indicated by soil, topography, and occasional outcrop; but much of the 
central portion of this area is clothed in dense forest, and was not 
examined. 

*Cox (1881, p. 27) notes at Riverhead the discovery of “several specimens of 
volcanic rocks from boulders which appear to be included in the sandy marls." 
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The conglomerates are exposed near Riverhead Wharf in several places. 
Alongside the road to Albany, about a mile and a half north-eastwards of 
Riverhead, outcrops are visible in the beds of two small streams crossing 
the road, and immediately north of the more easterly of these last outcrops 
there is a thin band showing on the banks of Rangitopuni Stream at the 
uppermost limit of tide-waters. Farther north-east in the same stream, 
and in a cutting adjacent to the stream near where the road to Serjeant’s 
crosses by bridge to the right bank, a heavy conglomerate at least 40 ft. 
in depth has prominent outcrop. Eastwards from Riverhead similar beds 
appear in Paremorcmo Creek and at the roadside a little north-west of 
that stream. This band possibly is continuous in a north-easterly direction, 
reappearing as a strong stratum which outcrops near the lower wharf at 
Albany, on Lucas Creek, and from there for nearly two miles is traceable 
onwards by meaus of boulders shed by it. 

North of Riverhead several bands outcrop in an area around Red Hill, 
and there is an exposure of similar conglomerate on one of the gum-tracks 
leading from the Riverhead-Helensville Road about two miles south-west 
from Red Hill. Some of these bands are only a few feet in depth, but 
others exceed 60 ft. In most of the branches of Gibbs Creek north-east 
of Red Hill the conglomerate is again found, but it is poorly developed 
beyond the areas already mentioned, until the Ararimu Stream is reached, 
where an extensive outcrop occurs. It can be traced northwards to The 
Peaks in divides west of Ararimu Stream, and was examined in situ in 
several small streams draining west to Kokopu Stream. 

It is reported that there is an outcrop of conglomerate at Horseshoe 
Bush, but the writer did not locate it. 

Continuing north, there is no sign of conglomerate until near the 
Kaukapakapa-Parakakau Road, where it outcrops in unmistakable fashion, 
probably covering nearly all the area between its mapped extent at Wainui 
Hill and its southern outlying outcrops adjacent to the Kaukapakapa- 
Parakakau Road. This is by far the most important development of the 
conglomerate, and its thickness, including minor beds of sandstone, cannot 
be much less than 700 ft. 

About a quarter of a mile north of Makarau Railway-station a thin bed, 
less than 1 ft. in depth, with small dioritic and other pebbles, appears on 
the right bank of Makarau Stream in the massive sandstones typical of the 
Waitemata series as developed in that district. It serves as an indication 
that others of similar character are to be expected throughout such 
beds. 

Whilst it is impossible to gain any acciwate information on the sub¬ 
ject, the facts indicate that the beds of conglomerate throughout the 
Kaukapakapa-Rivcrhead district are discontinuous and essentially lensoid 
in nature. Thin bands are probably of common occurrence, for characteristic 
boulders are to be found over wide areas other than these where definite 
outcrops are obtainable. 

Relations to Associated Series. 

The evidence of certain pebbles enclosed in conglomerates of the 
Waitemata series has already been shown to suggest widespread erosion of 
the Onerahi beds during Waitemata sedimentation. Onerahi strata do not 
outcrop in the mid-Auckland district south of the area which they have been 
shown to occupy at Dairy Flat, and the Waitemata beds rest, wherever 
the contacts are visible, upon a surface of Trias-Jura sediments. This 
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surface seems to have possessed very low relief at the time of i 
if one may judge from the portions of it now bared for inspection ; n 
Papakura and at Waipu and other parts of North Auckland. It mu^ e 
admitted that the fact of the Waitemata beds resting successively u^ 8 
Trias-Jura and Onerahi ones can reasonably be explained by an hypothesi 
of progressive subsidence of a Trias-Jura basement that is undergoing 
accompanying tilting or warping below the seas in which later sedimentation 
is proceeding. Cotton (1916) invokes a comparable hypothesis in explanation 
of similar conditions in other parts of New Zealand. Nevertheless, this 
evidence, combined with that of the pebbles, furnishes a very strong case 
in favour of the existence of unconformity between the Waitemata and 
Onerahi series. There is further support of unconformity in the fact that 
Onerahi limestones appear immediately to underlie coarse Waitemata con¬ 
glomerates in Waitoki Creek and a little east of the junction of Kaukapakapa- 
Parakakau and Kaukapakapa-Silverdale Hoads. This abrupt change of 
facies from marine ooze to near-shore conglomerate implies very consider¬ 
able marine regression, which must have introduced a greater or less degree 
of disconformity. This conception of the existence of unconformity is by 
no means a new one. Unconformity was described many years ago in 
places not far distant from the present district by both ('ox (1881) and 
McKay (1884a, p. 104), but all fresh evidence is valuable, since some cases 
of such apparent unconformity are explicable by faulting. 

The relations of the Waitemata to the overlying volcanic Renes have 
been discussed in some detail m earlier pages (see pp. 141, 143-44). It is 
sufficient to state that the evidence available in the area now described is 
inconclusive. 

Origin and Petroqraphy of the Waitemata Conglomerates . 

The conglomerates generally comprise polished and well-rounded pebbles 
and boulders firmly cemented by finer matrix of more angular nature. 
The shape and well-polished nature of the boulders, and the occasional 
discovery with them of broken marine molluscan remains, indicate that the 
beds accumulated near the shore-line of the Waitemata seas, but no con¬ 
clusion has been attained as to the exact location of the latter. Though 
no facts have been disclosed which can throw light upon the possibility of 
the material being a rewash of earlier conglomerates, its general freshness, 
and the rarity of similar conglomerates in older scries, are against such a 
supposition. 

In an earlier paper upon the conglomerate at Albany (Bartrum, 1920) 
the writer described many rocks of igneous origin. He has not made 
special effort to increase the list, for it is a matter of difficulty on account 
of the abundance of dioritic rocks which present considerable variety in 
hand-specimen, though microscopically they are closely allied. Though it 
has added very few fresh types, his additional work has demonstrated the 
essential uniformity of the dioritic batholites from which a great proportion 
of the pebbles of the conglomerates was derived. The general type has 
perhaps been an augite-diorite, though hornblende-diorites also are common. 
The augite of the augite-bearing types has been converted almost wholly 
to uralite, whilst more intense unilateral pressure here and there has 
developed granulation along with closely-spaced twinning-plancs in the 
feldspars and even prominent gneissic and schistose^ structures. 

Less-frequent acid phases of the magma have crystallized as grano- 
diorites and quartz - monzonite, which seem to show more intense 
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The coiphisiu than the diorites, for they are very commonly gneissic. 
Alongsid‘basic facies are found aa ophitic rocks which structurally and 
Riverbralogically approach doleritea and epidiorites. The variety of feldspar 
the at they contain is, however, seldom more calcic than andesine-labradorite, 
the.nd is usually basic andesine, so that the writers earlier designation 
11 of such rocks as doleritea is objectionable in spite of the dominance 
of ferro-magnesian mineral over plagioclaae. It does not appear con¬ 
trary to general usage to employ the term “ epidiorite M for those types 
characterized by uralite, but the others are best called “ diorite-porphyrics.” 
With them may also be included a few less basic rocks which have a 
structure approaching the trachytic. They are fairly coarse and non- 
porphyritic, and are built of dominant plagioclaae in large irregularly 
disposed laths accompanied by uralite. 

In addition to diorites. but probably derived from different intrusions, 
there arc occasional gabbroid types represented amongst the pebbles. 
They include an anorthosite which already has been described (Bartrum, 
1020). Other varieties are highly ophitic hornblende gabbro, with or with¬ 
out olivine. The hornblende has apparently been derived magmatically 
from hypersthenc or augite, for these minerals survive as occasional 
remnant-grains amidst the hornblende. 

The volcanic rocks of the conglomerate arc predominantly andesites. 
They have not been closely studied, but are known to include hypersthene 
and hornblende types along with pyroxene-andesite containing both augite 
and hypersthene. Several trachytes were described amongst the Albany 
rocks, and locally are included abundantly in the conglomerate. Since 
describing them, however (Bartrum, 1B20), the writer has had the oppor¬ 
tunity of studying similar rocks from the Whangarei district, for which 
analyses are available. These showed unexpected acidity, and ranged 
from slightly calcic rhyolites to dacites. Trachyte-like rocks showing most 
minute resemblance to dacites of the Whangarei district have recently 
been found amongst the pebbles of the Waitcmata conglomerates now 
described, and it seems probable that the types described as trachytes in 
the earlier paper are incorrectly classified. It is inadvisable, however, 
to attempt reclassification in the absence of exact knowledge of their 
chemical characters. 

Rhyolitic material of rather felsitic nature is the main igneous con¬ 
stituent of some bands of finer conglomerate near Riverhead, but it is 
particularly scarce elsewhere, and only one specimen was collected from 
northern occurrences. It proved to be a type with phenocrysts of acid 
plagioclaae and a little biotite surrounded by an abundance of turbid 
rather glassy base. 

The source of the frequent masses of fresh andesite which are found 
in huge blocks as much as 8 ft. in diameter in several occurrences of the 
conglomerate has not yet been discovered. They are especially well dis¬ 
played in a small tributary of Waitoki Stream, which drains the south 
flank of Wainui Hill. It is inconceivable that they have travelled far from 
their parent mass, yet no outcrops of similar andesites have been located, 
unless a greatly-weathered massive rock outcropping in a road-cutting 
a short distance west of the bridge over Rangitopuni Stream, on the road 
to Serjeant’s, happens to be one. Flat-top Hill, immediately north of 
Wainui Hill, is an intrusive mass of semi-basic character, but its rock is 
quite unlike any of the andesites in the conglomerates. 
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Possible Unconformity in Tertiary Strata. 

The writer found a fragment of crystalline limestone about 3 in. in 
diameter in the conglomerate which outcrops a short distance below the 
bridge over Kangitopuni Stream, on the road to Serjeant’s. It contains 
GMngerina, Rotaka , and other foraminifers, along with crinoid stems, 
echinoid plates, polyzoans, and other calcareous organic remains. Qlobujerina 
is especially abundant. The limestone closely resembles many of the Tertiary 
limestones of the Auckland Province, of winch the writer has examined a 
considerable number in microscopic section. Crystalline limestones certainly 
appear as thin bands closely associated with the hydraulic limestone 
near Pahi, in the Kaipara district, but, apart from this and what 
is perhaps a similar occurrence at Kawakawa, the crystalline limestones 
of that and the Whangarei district are usually considered to occupy the 
same horizon as the so-called Whangarei limestone, which Ferrar and Cropp 
(1921), as a result of their recent detailed survey, relegate to the Tertiary. 

South of Auckland City the crystalline limestones have long been 
regarded as mid-Tertiary. 

So little of a definite character is known of the geological history of the 
Auckland area during Tertiary times that it is as well to consider the 
possibility of the limestone pebble in the conglomerate having been derived 
from a Tertiary bed. This identification would suggest an unconformity 
in the Tertiary succession, which would have to be located somewhere 
above the limestone horizon. An alternative suggestion, however, is that 
the fragment of limestone was upthrown with other material from a sub¬ 
jacent limestone stratum by volcanic eruption, and later became incor¬ 
porated in the conglomerate. 

3. Andesitic Conglomerate Formation. 

The rocks of this formation are limited to the north-west portion of 
the Riverhead-Kaukapakapa district, but they can be traced almost 
continuously south to the Waitakere Hills, west of Auckland, which are a 
resistant range composed on its eastern flank mainly of tuffs and on its 
western of andesitic fragmental rocks of coarse and varied kind. Beyond 
the Makarau Stream the same beds have an important northerly extension. 
The relations of these volcanic beds to the Waitemata series have been 
sufficiently discussed on pages 141 and 145. Where undoubted Waitemata 
beds and the volcanic rocks were seen in contact there was no indication 
of unconformity. 

The petrographic nature of the constituent material of the conglomerates 
and breccias was not examined microscopically. In the Waitakere Hills 
mass pyroxene-andesites are exceedingly common. 

4. Pleistocene and Recent Deposits. 

A synopsis of the nature and occurrence of these beds sufficient for the 
purposo of this paper has been given on page 141. The origin of the small 
deposits of iron-ore, which are represented by irregularly nodular masses 
of impure limonite 1 ft. and more in diameter, which are scattered plentifully 
upon the surface in a few localities, is debatable. Such deposits are frequent 
throughout northern Auckland, and have varied relations to topography, 
for they occur upon tops of plateaux and on benches high on the walls of 
valleys as well as upon their floors. The limonite has undoubtedly originated 
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in some instances, though not in others, as a deposit in former swamps. 
It was noted that the nodular masses often lie upon the exposed surface 
of a relatively impervious stratum near its contact with more pervious 
overlying material, and it is probable that seepage of water rich in iron 
salts along such junctions has given rise to their formation. 

Igneous Rocks. 

It is unnecessary to add further description to such mention as already 
has been made of the igneous rocks represented in the Waiteniata con¬ 
glomerates, and this section will therefore be reserved for a brief statement 
of such other igneous rocks as have been found. The majority .occur 
as intrusions of ultrabasic character }>enetrating Onerahi rocks, and arc 
described in the next paragraph. In addition there are several other less 
important occurrences which will be described. 

IJltrabasic Intrusives. 

This senes of rocks, which can broadly be called “ serpentines, 5 * abund¬ 
antly intrude Onerahi limestones and clays to ne».* The rocks themselves 
are not sufficiently resistant to form outcrops in any way conspicuous in 
their relation to topography, and they are therefore discoverable only by 
patient search. 

The following are the main occurrences 

(a.) On the east and north-east slopes of Flat-top Hill. 

(b.) Alongside the Parakakau Silverdale Road, a short distance from its 
junction with the Parakakau Kaukapakapa Road, there is a large 
interesting mass which has been extensively quarried. A small 
intrusion of serpentine can also be seen on the same road, near 
where it gains the summit of the divide between the Orewa and 
Kaukapakapa drainage basins. 

(c.) Farther along the Parakakau-Silverdale Road serpentine outcrops 
near the cemetery shown on the map. The main body has been 
quarried west of the short branch road giving access to the 
cemetery, but it can be traced in much-weathered state farther 
east. 

(d.) East of White Hills School there is an outcrop adjacent to the Silver- 
dale Road on Mr. Davidson’s farm, but it was not examined by 
the writer. 

(e.) Near White Hills School there are several exposures representing 
apparently the one intrusion. The rock is exposed in the road¬ 
cutting near the school, and in several places north-westwards. 
At one of these latter outcrops a quarry has been opened up. 

(/.) About a mile west of White Hills School. 

(</.) On the valley-slopes of a small stream separating Wray’s house 
from the school at Horseshoe Bush. 

Most of the intrusions recorded are represented on the accompanying 
map in their approximate positions. 


* Since this was written a short report by Mr. H. T. Ferrar upon the Silverdale 
district (11th Ann. Bep. N£. Otol. Swrv. (n.s.), 1923, p. 8) has appeared, in which it is 
stated that the serpentines underlie the Onerahi bfris. The evidence submitted is 
unconvincing, and the supposition raises many more difficulties than it attempts to 
»remove. 
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The list given cannot be regarded as by any means exhaustive : many 
unobtrusive occurrences have doubtless been passed by unobserved. 

In reality the “ serpentines ” differ considerably in their true character 
one from another. The majority vary between wholly serpentinized dunite 
with subsidiary bastite, and rocks in which the bastite has increased so 
considerably in proportion to serpentine that the name “ kaizburgite " is 
merited. Usually the crystallization is not particularly coarse, but in parts 
of the intrusion east of Wainui Hill the bastite forms crystals as much as 
1 in. in largest dimension. The “ serpentine ” near the cemetery adjacent 
to the Parakakau-Silverdale Road, though mainly derived from original 
dunite, has portions which have a very different character. One such is 
mainly chlorite along with epidotc and sphene. 

The Parakakau quarry has opened up a rock possessing very great 
interest. Not all phases are now obtainable actually in situ , though they 
may be collected from quarried rubble, so that the field relationships 
between the phases are not observable. Much of the material is crushed 
and slickensided, and is penetrated by numerous narrow veins of chrysotile. 
but there is a quantity of less-completely altered rock which varies from 
typical troctolite to a greenish-black rock which shows successive gradations 
towards dunite-serpentinc. The dark rock is built of chondri of partially 
serpentinized olivine enwrapped poecilitically by a moderately refractive, 
colourless, altered mass, which is only faintly birefracting, and which is 
probably referable to saussurite, since there are occasional remnants of 
basic plagioclase associated with it. The troctolite is evidently a relatively 
acidic variation of the feldspathic peridotite, for the proportions of the 
saussurite and plagioclase to original olivine vary greatly in the sections 
examined. 

In dump-heaps of the same quarry there are frequent fairly coarse 
fragments of a white pyroxenite which consists in the main of two minerals ; 
the more important is a colourless monoclinic pyroxene, which from casual 
inspection seems to be diopside, and with it is a fairly large amount of 
diallage. The full study of this and several others of the rocks has not 
yet been attempted. 


Quartz-porphyrite of Flat-top Hill. 

This rock forms a neck consisting partly of lava, partly of fine well- 
consolidated tufaceous breccia, which penetrates Onerahi beds and forms 
the elevation of Plat-top Hill. The eruption seems to have preceded the 
deposition of the Waitemata series, for the porphyrite shows evidence of 
pressure in bent laths of plagioclase and other points of entire dissimilarity 
from the post-Waiteinata eruptions of the Auckland Province. Petro- 
graphically the rock is an open-grained non-porphyritic type built of a 
plexus of laths of plagioclase (andesine) which enwrap subordinate pale- 
green, partially chloritized augite, and a little magnetite. There are 
numerous small rounded areas of quartz built in an irregularly intergrown 
and radiate fashion. Often they enwrap or enclose the plagioclase. Thus, 
unless they replace some earlier mineral, of which action there is no 
evidence, they have crystallized before complete solidification of the 
porphyrite. As there is every reason to believe that the quartz is a 
pneumatolytic precipitate from the original magma, the rock has been 
classed as a quartz-porphyrite. 
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Doleritic Rocks . 

The rocks described under this heading are believed to represent masses 
intrusive into the Onerahi beds. Certain of them have been found only 
as boulders, but there may be actual outcrop in the headwaters of Orewa 
Stream. All are to be found within a short distance of the cemetery 
adjacent to Parakakau Silverdale Hoad. 

The dolerite from Orewa Stream is discoverable only with difficulty. It 
occurs as small fragments in the low right bank of the stream, about a 
quarter of a mile west of the cemetery. One large block partially bared 
in a small excavation appears to represent the actual outcrop of a dyke. 
If so, the dyke is likely to be a narrow one, for the rock is much more 
resistant than the surrounding beds, and if in moderate quantity would 
certainly give topographic indications, w T hicli are now lacking, of its presence. 

Petrograpliically the dolerite is a relatively coarse, holocrystalline, poorly 
ophitic rock, made up of about 75 per cent, plagioclase along with almost 
colourless partially-uralitized augite, a little ilmenitc, and rare crystals of 
green hornblende. Frequent narrow', white, secondary veinlets have not 
been closely studied, but appear to consist of opal with a little radiating 
zeolite. 

A little east of the cemetery there are numbers of boulders lying on the 
surface which have very uniform macroscopic appearance, but which when 
sectioned show some variety, though perhaps not gieater than is to be 
expected in specimens from different parts of the same intrusion. One of 
the coarser specimens proves to be a basic (lolente, or an epidiorite, with 
only about 25 per cent, of plagioclase (labradorite) in slender laths. The 
rest is pyroxene, or uralite derived from that mineral, with a little 
magnetite and occasional picotite. Some small crystals of unaltered though 
marginally resorbed liyperetliene are present, but the main mass of the 
pyroxene has been pale augite now almost completely converted to uralite 
except in a few parts of the section. A fine-grained, non-porphyritic 
epidiorite shows perfect fine-scale ophitic structure, with some iluxional 
arrangement of the plagioclase (basic labradorite), w'hich here forms nearly 
three-quarters of the rock. The pyroxene is completely uralitized. 

Mr. H. T. Ferrar, of the Geological Survey, kindly supplied the first 
specimen that the writer obtained of these epidioritic boulders. In a 
report furnished to Mr. Ferrar it was suggested that the boulders had been 
shed from conglomerates in the pre-existing Waitemata cover. Later 
collecting, however, has established a comparative uniformity of type which 
contrasts with the diversity usual in the conglomerates, and there can be 
little doubt that the rocks are actually intrusives which penetrate the 
Onerahi claystones of the vicinity. 

Basalt near Wray's House , Horseshoe Bush . 

About 150 yards north-east of Wray’s house at Horseshoe Bush the 
writer found some fragments of basalt in a small gulch on the south side 
of the track leading to Dairy Flat. The rock differs considerably from the 
Quaternary basalts of Auckland, Lower Waikato, and North Auckland, 
for it contains much less plagioclase (not more than 25 per cent.), and 
exhibits prominent zonal structure in the augite which is abundantly pre¬ 
sent. Olivine is fresh, coarse, abundant, and in euhedral crystals. The 
augite is in numerous sharply idiomorphic zoned crystals, and with it are 
associated very plentiful small flakes of deep-brown biotite. There is a 
moderate quantity of magnetite, whilst apatite is in very long sharp needles. 
The matrix is constituted by weathered laths of plagioclase. 
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Descriptions of Two New Species of Gnstcropod Shells. 

By Albert E. Brookes. 

[Read before the Auckland Institute, 14th December, 1922; received by Editor, 28th 
December, 1922 ; issued separately, 26th May , 1924.] 

Plate 7. 

Tatea, Ten.-Woods, 1879, Proc. Roy . Sov. Tasm p. 72. 

Tatea hedleyi n. sp. (Plate 7, figs. 1-3.) 

Shell small, elongate, conical, with rounded nucleus, and without anv 
perceptible sculpture except a few faint growth-lines. Colour pale buff, 
with narrow ochraceous bands below T suture. Whorls 5J, convex, with 
rather deeply impressed sutures. Body-whorl more than half the height 
of all preceding ones taken together. Protoeonch depressed, consisting 
of one turn. Spirt* about the height of aperture. Aperture ovate, 
angled above, base rounded, descending. Peristome discontinuous, with 
margins united by a thin parietal callus. Basal lip thickened, outer lip 
thin. Columella short and rounded. Umbilicus consisting of a narrow 
chink. Operculum thin, horny, transparent, paucispiral, with nucleus 
subcentral, slightly raised and nearer base, upon which arc several broad 
shallow grooves. 

Diameter, I«7 mm.; height, 2*5 mm. 

Animal unknown. 

Holotype and paratypes in my collection, and paratvpes also in the 
collection of the Australian Museum, Sydney. 

Habitat. —Rangitoto Island, Hauraki Gulf, Auckland. 

Sit nation.- -Under decaying Zoslera , near high-water mark. 

Numerous specimens w’ere obtained. It adds a genus and a sj>ccies 

to our fauna. 

Distribution .—Tasmania (genotype); Australia ; Macquarie Island. 
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Remarks. Tatea huonensus Ten.-Woods was stated by its author to have 
an operculum 44 calcareous, with a vertical submarginal claw ” (1). This 
very serious and misleading error was perpetuated by Tryon (2), but was 
somewhat rectified by Mr. E. A. Smith, who states, “ As far as I can 
discover, judging from an external view, it appears to be thin, homy, 
paucispiral, with the nucleus subcentral, but rather towards the base ” (3). 
After having examined the operculum of a number of specimens of 
T. hedleyi T can fully confirm the views of Mr. Smith. This interesting 
species is named in honour of my esteemed friend Mr. C. Hedley, of the 
Australian Museum, Sydney, who discovered it while on a visit to New 
Zealand in 1917-18, and to whom 1 am greatly indebted for kindly 
assistance rendered at various times. 

This species is not so elongate as is usual with other members of the 
genus. 


Maroinklla, Lamarck, 1799, Mem . Soc. N. H. Pans , p. 70. 
Marginella cairoma n. sp. (Plate 7, figs. 4-5.) 

Shell small, elongate, transparent and shining. Spire bluntly rounded. 
Sculpture consisting of fine growth-lines crossed by very fine spiral threads, 
giving the surface, under the miscroscopc, a very fine decussated appearance. 
Without the aid of a good lens the shell appears quite* smooth and polished. 
Colour pale cream-buff (Ridgways colour standards) with a whitish narrow 
band above suture. On upper whorls there an* ochraceous-orange bands, 
and two on liody-whorl extending over outer lip into aperture. Outer 
lip and base whitish. Spire conical, not much produced, with bluntly- 
rounded apex, about half the height of aperture. Protoconch of about 
1J turns, nucleus flattened. Whorls 4, very slightly convex. Last whorl 
long and narrow, widest at top and gradually narrowing towards base. 
Suture superficial and distinct. Aperture slightly oblique, narrow, channelled 
above, rounded below. Outer lip nearly straight, rounded, and thickened, 
with an indistinct varix, retrocurrent towards suture, smooth inside. 
Columella slightly oblique, with four subequidistant plaits, the two lower 
ones oblique and thicker than the upper ones. Top plait short and nearly 
transverse, the lower extending to basal margin. Inner lip thin and 
transfiarent. 

Diameter, 1-8 nun.; height, 4*2 mm. 

Animal unknown. 

Holotype and paratypes in my collection, and paratypes also in the 
collection of the Australian Museum, Sydney. 

Habitat .—Russell, Bay of Islands (A. E. B.); near Taipa, Doubtless 
Bay (type, A. E. B.). 

Situation. —Under loose boulders embedded in sand, near low-water 
mark. 

Remarks. —Three specimens were collected at Russell, and about twenty 
at Doubtless Bay, ana all were alive. 

This species is allied to M. allporti Ten.-Woods, but the absence of 
tubercules in the outer lip, and its constant narrow form, separate it from 
that species. 

References. 
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The Tertiary Rocks of the Wanganui-South Taranaki Coast. 

By P. Marshall and R. Murdoch. 

[Head before the Wanganui Philosophical Society, 11th December, 1922; received by Editor , 
3 IH December , 1922; iemed separately , 26th May, 1924.] 

In various publication# during the last lew years we have endeavoured to 
solve the faunal and stratigraphical relations between the various members 
of the series of rocks exposed on the coast-line between Wanganui and 
Hawera. We have stated that as far us the mouth of the Tangahoe 
Stream the dip of the rocks is such that older and older strata are gradually 
exposed as one goes north and west. The strike of the strata, however, 
bends so far to the west that north of the* Tangahoe the strata exposed 
on the coast-line become gradually younger, and repeat the series exposed 
between Patea and that place, though they are somewhat more fossiliferous. 

At the mouth of the Waingongoro Stream, some four miles north-west 
of Hawera, the old post-Pliocene surface of erosion approaches closely 
to the present sea-level, and almost the whole height of the cliffs consists 
of detritus from Mount Egmont. At the base of this material there is in 
places a well-preserved shell-bed, the presence of which shows clearly that 
at the time the volcanic activity of Mount Egmont commenced the post- 
Pliocene surface of erosion was the floor of a shallow marine area. The 
absence of shell-bearing horizons at higher levels in the volcanic material 
shows either that elevation of the old sea-floor took place when the volcanic 
activity began, or that the sea was so shallow that the volcanic matter 
which was deposited soon accumulated to such a thickness as to build up 
a land surface. At the mouth of the Waingongoro Stream it is clear that 
the old fossiliferous surface had been elevated to a higher level than the 
present before the volcanic * activity commenced. In this locality the 
present stream enters the sea through a gorge cut in the debris of volcanic 
material derived by erosion from the slopes of Mount Egmont, the sides 
of the gorge being about 100 ft. high. Some 400 yards along the coast 
to the south-east of the gorge the volcanic material of the lower part of 
the cliff abuts against the grey claystone of the district (called everywhere 
“ papa ”). The abruptness of the junction at once suggests a fault, but 
closer inspection shows that the papa wall is an old gorge-cliff, and 
evidently formed the south-east side of the post-Miocene Waingongoro 
Valley. About 300 yards north of the Waingongoro Stream there is a 
similar abrupt appearance of papa, which marks the cliff boundary of the 
old valley in this direction. It is thus evident that previous to the 
Activity of Mount Egmont the Waingongoro Stream had eroded a valley 
which was nearly half a mile wide, and there is at present no means of 
telling how far below the present sea-level the old floor of the valley lay. 
The depression of this old floor took place, and the land-level sank until 
the tops of the cliffa that then bounded the valley were submerged, when 
a beach-deposit with Recent marine shells was formed; volcanic detritus 
was, however, subsequently carried to the sea in such quantity that the 
shell-deposit ceased. 
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As has been mentioned, at the Waingongoro the trend of the coast 
intersects the strike at such an angle that successively younger beds are 
encountered as one goes north and west. At the same time the thickness of 
old elaystone showing in the cliff is gradually narrowing, and at the mouth 
of the Kapuni Stieam it has sloped below the present sea-level. Our hope 
of finding a succession of Tertiary beds which might connect the Whakino- 
Waihi horizon with that of older localities was thus frustrated on the 
coast-line to the south of New Plymouth. The country and coast-line 
north of New Plymouth to the mouth of the IJrenui Stream is fully 
deserilied in Bulletin No. 14 of the Geological Survey. That detailed 
survey did not offer us much encouragement, for only thirty-four 
secies of Mollusca are mentioned as occurring in the Onairo scries, the 
youngest Tertiary series mentioned, and equivalent to the Upper Miocene. 
Apparently this list includes fossils from all outcrops in the district 
discovered by all observers up to the year 1912. No particular locality 
or station is mentioned bv the writer of the bulletin as one in which a 
typical collection could be made. 

During our brief visit to the district we found a considerable number 
of fossils near Unti, where there is an old disused metal-pit of shell-rock, 
known as Wrays quarry, situate on the road up the stream about half a 
mile from the township. Many of the fossils are poorly preserved, and 
species determination is therefore unrecorded. 

The following is a list of species, those extinct being marked with an 
asterisk:— 


*Ancil1a pseudo-australis Tate 
A noma sp. 

*Antigona sp. 

Calyptraea novae-zehmdiae Less. 
*Cardium 8patio*urn Jlutt. 
*('erithidea sp. 

*Cerithiopsis sp. 

*Gomuiella sp. 

*Crepidula gregana Sow. 
*Dentalium sol id urn ilutt. 
*Diplodonta am pi a (Hutt.) 
Dosima subrosea (Gray) 
*Ga1eodea senex (Hutt.) 
*0lycymeri8 globosa (Ilutt) 
*Lima paleata Hutt. 

*Limu sp. 


*Limopsis zittcli Iher. 

* Macrocall ista sp. 

Mactra scalpellum Reeve 

| Malletiu australis (Q. & G.) 
*Natica tfibbosa Hutt. 

Ostrca sp. 

*Paphia curt a (Hutt.) 

*Pecten aff. sectus Hutt. 

I Psamnwbia aff. lineolata Gray 
*Sinum sp. 

*Struthiolaria spinosa licet. 
Turritella symmetrica Hutt,. 
Venericardia dijjhilis (Desh.) 
+Verconella conoidea Zitt. 

* Verconella nodosa var. 

• *Zymene aff. lepulus 8ut. 


Of this total of thirty-two species, nine are Recent, the percentage 
of extinct species being 71*9. Lima paleata is not recorded above 
the Oaniaru limestone. Galeodea senex reaches its upper limits in the 
Awamoan beds. Struthiolaria spinosa has not a widely recorded occurrence, 
but is found in the Upper Miocene of the Trelissick Basin. The other 
extinct species, though they occur at lower horizons in the Miocene, extend 
also to higher ones. The species mentioned seem to imply an horizon not 
lower than that of Target Gully beds, and this is in accord with the 
suggestion due to tlje percentage of Recent species. 



Murdoch. —Some Tertiary Mollusca. 


157 


Some Tertiary Mollusca, with Descriptions of New Species. 

By K. Murdoch. 

|Head before the Wanganui Philosophical Society, 11th Decendter, 1922; received by 
Editor, 61st December, 1922; issued separately, 26th May, 1924. | 

Plates 8-10. 


Pinna. 

In his Catalogue of the Tertiary Mollusca and Echinodennata of New Zealand , 
1873, page 26, Hutton described three species of Pinna- viz., Jala, plicata , 
and distans. Suter, in the “ Revision of the Tertiary Mollusca of New 
Zealand,” Geological Survey Bulletin No. 3, part 2, page 53, points out that 
plicata is a fan-shaped fucoid, and must be removed from the list of fossil 
Mollusca. ()f the other two species, the type of lata appears to have been 
lost. Hutton’s description is exceedingly brief, and there has always been 
some doubt as to the identity of the species; but fortunately Buchanan 
left a drawing of the type specimen (here reproduced), which is the clue 
to the species. The species distans, the type of which is preserved in the 
Geological Survey collections, and is also figured by Buchanan, proves to 
be a large fragment of a cast, in fine greyish-brown rather soft sandstone, 
the anterior and posterior endB broken off. No part of the shell is pre¬ 
served, and the sculpture is therefore the radiating furrows on the interior 
surface of the valves. For the loan of the drawings prepared by the late 
Mr. Buchanan l am indebted to Mr. P. G. Morgan, Director of the 
Geological Survey. I am also indebted to Mr. H. J. Finlay, of Dunedin, 
for the loan of sj>ecimens. 

Pinna lata Hutton. (Plate 8, figs. 1, 2, and Plate 9, fig. 2.) 

Original Description .—Broadly triangular, with concentric striae, anterior 
end rather excavated. Height, 8; length, 7-25; angle of apex, 60°. 
Locality, Cobden, 

In view of the specimens before me, there appears to be no doubt that 
the above description refers to a large fragment of the wide posterior end. 
A close scrutiny of Buchanan’s figure shows a very imperfect shell with 
some radiate riblets on the narrow end, of which Hutton makes no mention. 
A specimen received from Finlay, doubtfully from Caversham sandstone, 
closely agrees with Buchanan’s figure, and the specimen can be perfectly 
matched with the posterior area of a well-preserved specimen from Awamoa. 
The latter in form and sculpture is widely different from Hutton's descrip¬ 
tion, and it is necessary to redescribe the species. 1 offer the following:— 

Shell large, narrowly triangular, angle of apex 33°, beak pointed, dorsal 
margin straight, posterior end oblique produced below, basal margin a little 
convex posteriorly. Clothed with a thick dark periostracum, nacreous 
beneath. Sculpture: Apical half and from median area dorsally with fine 
radiating riblets, crossed by smaller threadlets, both narrower than inter¬ 
spaces, on basal area irregular growth-lines and undulations rather strongly 
curved to median area, where they are wavc-likc and gradually widening 
posteriorly, posterio - dorsal area with irregular growth-lines. The fine 
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transverse thre&dlets of dorsal area absent on the nacreous shell, the longi¬ 
tudinals less numerous, while basal sculpture is same as on periostracuni. 

length. 280 mm.; width, 140 mm.; diameter, 40 mm. 

Locality, fine sandy clay in bed of Awamoa Stream, about half a mile 
inland from the Coast Road, Oamaru. Collected by Dr. Marshall. 

Specimen to be presented to the Wanganui Museum. 

In the Geological Survey collections is an imperfect specimen, locality 
not recorded. In Mr. Finlay’s collection is a large fragment from Wai- 
kouaiti sandstone, a small cast from Caversham sandstone, and the large 
fragment previously mentioned and doubtfully referred to the Caversham 
sandstone. These certainly represent the Awamoan horizon. Mr. Finlay 
writes that from the matrix he obtained Alectrion socialis, Bulinella soror t 
Dent ahum manteUi y and Malktia australis . 

Pinna distans Hutton. (Plate 9, fig. 3.) 

Original Description. —Large, with distant plications, the ridges being 
much narrower than the furrows. Height, 9; length, 4*5; angle of 
apex, 40°. Locality, Caversham. 

The type, as previously mentioned, is a cast only, and agrees perfectly 
with Buchanan’s figure, which is here reproduced. There are about eleven 
prominent distant ridges on the dorsal area, and on the basal area a 
number of irregular upward-curving folds less strong than the radiations 
above. A fragment of a cast from Milbum limestone in Mr. Finlay’s 
collection perfectly agrees in sculpture with the type. On present material 
little more can be added. The species appears to be closely allied to lata , 
the greater prominence of the radiations being the distinguishing feature. 
In the Suter collection are two small fragments from Waihora River, two 
miles from Te Karaka, Poverty Bay, They are casts of the apex, and are 
labelled “distans" but the radiating sculpture appears to me identical 
with the Awamoan specimen, which I refer to lata. 


Chalamys. 

Chlamys oamarutica n. sp. (Plate 9, fig. 4.) 

Shell (left valve) small, thin, nearly equivalve, very little inflated, ears 
unequal triangular; posterior small and very oblique; dorsal margins of 
disc descending slightly concave, anterior, posterior, and basal margins 
rounded. Sculpture consists of thirteen or fourteen small radiate ribs, 
sparsely gemmate and much narrower than interspaces, in the latter one, 
two, or three smaller riblets on basal half of disc, in addition the whole 
shell is adorned with an exceedingly delicate lacework - like sculpture. 
Anterior ear with about six small riblets, posterior ear with three some¬ 
what scaly riblets. Interior hinge-line somewhat oblique, narrowly grooved 
within margin, rqsilifer-pit small and slightly oblique, adductor-scars indis¬ 
tinct, radiate grooves correspond with external sculpture and lightly crenu- 
late the margin. 

Dimensions : Dorso-ventral, 26 mm.; ant.-post., 24 mm. 

Type to be presented to the Wanganui Museum. 

Locality, Target Gully shell-bed, Oamaru. 

It is with some hesitation that I describe this species from a single 
valve. Its sculpture, however, appears to distinguish it well from other 
of our Tertiary and Recent forms. 
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Chlamys grangei n. sp. (Plate 9, fig. 1.) 

Shell (left valve) small, ovate, height and length about equal, somewhat 
inflated, almost equilateral, beak rather abruptly incurved, dorsal margins 
declining slightly convex, ends imperfect, basal margin rounded. Sculpture 
consists of about twenty narrow radiating nblets more slender on # sub¬ 
marginal slopes, midrib on disc somewhat stouter and more prominent, 
grooves rather more than twice width of riblets with an occasional small 
radial not continuing to apex, in addition transverse sculpture of fine 
threadlets better marked in grooves. Ears: Posterior narrow, dorsal 
margin ridged, and with two or three indistinct threadlets; anterior im¬ 
perfect, it has three or more riblets and transverse threadlets. Interior 
filled with matrix. 

Dimensions: Dorso-ventral, 20 mm.; ant.-post., 20 mm. 

Type to be presented to the Wanganui Museum. 

Locality, gritty shell-limestone bed, Brighton. Collected by Dr. Mar¬ 
shall. 

It appears not unlikely that this species is the same as recorded by 
Grange (Tram. N.Z. Inst ., vol. 53, p. 163, 1921), and with it a species of 
belemnite. The little that is known of the fauna of this horizon suggests 
that it is Cretaceous. 


Verconella. 

Verconella marshalli n. sp. (Plate 10, tigs. 1-3.) 

Shell fusiform, spire short, whorls convex, body inflated, canal produced. 
Sculpture consisting of fine spiral cords slightly variable, and with one, at 
times two, small threads in grooves; axials feeble or growth-striae only 
on body, higher whorls of spire with well-developed rounded costae. Whorls 
about eight in all, protoconch small, of about two and a half smooth 
rounded coils. Sutures not deep, usually rather more impressed on higher 
whorls. Aperture oval, produced into fairly long open canal curved some¬ 
what backward and to left; outer lip effuse and lirate within, margin 
more or less excavate above and narrowly channelled at suture ; columella 
concave, wall with a thin callus not concealing spiral sculpture, or with 
series of denticles only near outer margin, occasionally a small callus nodule 
near suture. 

Length, 74 mm.; width, 34 mm. (A small specimen, length 49 mm., 
width 21 mm.) 

Locality, Castlecliff blue sandy clays; also in the Kai Iwi, Okehu, and 
Nukumaru beds. 

Type in the Wanganui Museum. 

This species is not uncommon in the Castlecliff beds. It appears to 
be nearest to F. tnandarina Duclos, from which it may readily be dis¬ 
tinguished by the small Bpire and inflated body-whorls; small or juvenile 
specimens with less inflated body may be distinguished by the finer sculp¬ 
ture and less impressed sutures; it has been confused with mandarina and 
with t xdedicta. 

It also occurs Recent, a few specimens having been obtained by 
dredging in Hauraki Gulf (16 fathoms) by Mr. La Roche, of Auckland. 
In the Dominion Museum, under the name of Siphonalia vdkdicta Watson, 
are three specimens, exact locality not recorded. In colour the Recent 
specimens are a light reddish-brown, and within the aperture in young 
individuals pale pink. The operculum is oval,* rather pointed at the ends, 
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and the nucleus apical. A fossil specimen is chosen for the type on account 
of the large series available. 

I name this handsome species after my friend Dr. P. Marshall. 


• Ekato. 

Erato neozel&nica Silt. (Plate 10, tig. 4.) 

E. neozelanica Sut., N.Z. Geol. Sure. Pal. Bull. No. 5, pt. 1, p. 12, 
pi. iii, figs. 6, 7. 

The holotype was collected by Marshall in the Target Gully shell-bed, 
Oamaru, and presented to the Otago University Museum. Another speci¬ 
men is now recorded from the sandy clays in the bed of the Awamoa 
Stream, near Oamaru. It is rather smaller than the type : length, 11 mm.; 
width, 7 mm. It has also been found to occur in the railway ballast-pit 
near to the Okehu Station (a single specimen length, 12 mm.; width, 
7 mm.). This horizon appears to be a little above the Rotella bed of Park 
as cxjiosod in the coastal cliff at the boat-sheds, Nukumaru. The species 
would appear to be rare, but has a fairly wide distribution. 

In the Suter collection arc two small specimens labelled “ E. neozelanica , 
1 paratype,’ Target Gully shell-bed, Oamaru/ 1 They are pygmies compared 
with the typical form. One specimen is certainly fully adult. They appear 
to me to be quite distinct from neozelanica , and 1 treat them as an 
undescribed species. 

Erato senectus n. sp. (Plate 10, figs. 5, 6.) 

Shell small, pyriform, without sculpture, spire about three whorls, short 
w r ith blunt apex, coated with enamel, sutures lightly indicated, last whorl 
large, almost uniformly curved to the short beak, outer lip broad and 
rounded, exteriorly forming a ridge, on anterior area a few teeth-plications 
passing across it, its lower surface crossed by ten to a dozen stout teeth. 
Aperture narrow, oblique, almost uniform in width; columella a little 
excavated anteriorly, with three or four small plications, and a few oi 
numerous denticles above. 

Length, 4-5 mm.; w’idth, 3*25 mm. 

Locality, Target Gully shell-bed, Oamaru. Collected by Dr. Marshall. 

Type in the Wanganui Museum, Suter collection. 

Differs from N. neozelanica Sut. in its much smaller size, less narrowly 
produced anteriorly, and the outer lip heavier and more strongly plicated. 
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The Struthiolariidae. 

By J. Marwick, M.A., N.Z. Geological Survey. 

[Read, by permission of the Director of the N.Z. Geological Survey , before the Wellington 
Philosophical Society, 9th August , 1922 ; received by Editor , 31st December. 1922; 
issued separately, 6th June, 1924 ] 

Plates 11-15. 


Family STRUTHIOLARIIDAE Fischer, 1884. 


PART I.—GENERIC CLASSIFICATION. 


In his invaluable Essais de PdUoconchologie cotnparie , Cossmann (1904, 
p. 106) tabulates the family as follows :— 


Genus. 

Struthiolaria. 

Beak short, adjacent to the 
basal sinuosity. 


Subgenus. 

Struthiolaria. 

Columellar margin thin and 
wide. 


Pelicarta, 

Thick layer of enamel on'the 
spire. 


Section. 
Struthftlana. 
Lip bisinuous. 

Struthxolanopsis 
Lip unknown. 
Pelxcaria. 

Sutural excavation. 


In addition there is Struthiolarella Stcinmann and Wilckens, separated 
as a subgenus in 1908. 

Zennra H. and A. Adams was placed in the family by Hedley (1899, 
}>. 118) because of the curved columella and the presence of a spur pn the 
outer lip, but the nature of the latter is quite different from that of the 
projection on the lip of Struthiolaria. The little spur on the lip of Zetmra 
owes its origin to the spiral channel on the anterior portion of the body- 
whorl, as in AncUla and Pseudoliva ; but in Struthiolaria there is no spiral 
channel, the two projections on the outer lip not being dependent on the 
spiral sculpture. In addition the opercula are different, so it does not seem 
advisable to include this genus in the Struthiolariidae. 


Struthiolariopsis Wilckens. 1904. 

Genotype : Fusua ferrieri Philippi. 

The value and systematic position of this genus are by no means 
established. It was placed in this family because of the strong spirals on 
the base, thus resembling the South 
American members. Cossmann 
rightly considered the creation of 
the genus on the material available 
“ premature,” as the aperture was 
unknown. The excellent figure 
(Wilckens, 1904, pi. 18, fig. 5), 
however, shows that the course of 
the growth-lines of the outer lip 
is the same as that of Bebphoa , 
which has many Tertiary repre¬ 
sentatives in New Zealand. Other 
features of agreement are the 
concave shoulder, with fine spirals, much stronger spirals below, and the 
presence of axial sculpture. A figure of the New Zealand Belophoa 

6—Trans. 



Fig. 1. -a. Struthiolariopsis fen.cn (Phil.). 
(After Wilckens.) 

6. Belophos sulcata (Hutton). 
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of. sulcata (Hutt-on) is given (text-fig. 16) for comparison with the type of 
Struthiolarwpsis. The chief differences observable are the longer axials 
and the higher whorls of the former. 

Another species attributed to this genus is Struthioluriopsis similis 
Wiickrus (1922, p. 17), from the Upper Scnonian of Amuri Bluff, New 
Zealand ; but unfortunately this shell does not in any way improve the 
position. Wilekcns was not sure whether there was 
an anterior canal, but the aperture of the type and 
only specimen has now to some extent been cleared 
of the hard matrix (see text-fig. 2). The columella 
is quite straight, and, where broken, the canal shows 
little taper, so it was originally much longer. This, 
with the strong biangulation of the body-whorl, the 
nodules on the shoulder-angle, the course of the 
growth-lines, and the disposition of the spiral 
ornamentation, indicates generic, perhaps even 
"StnithmlatwpHii" awnlitt agreement with Tudicula alia Wilekens, 

Wilekens (holotype). figured by him on the same plate, and occurring 
at the same locality. 

Strathiolanopsis should therefore be removed from the Struthiolariidae 
and put near Belophus. The latter genus was placed by Cossmann (1901, 
p. 37) in the Buccinidae, but its shape, aperture, and ornamentation show 
relations with Psendotoma , the only difference being the deeper anterior 
notch of the canal. 



Via. 2. 


The shells hitherto classed under Struthiolaria sensu lato present a 
considerable diversity of appearance, and several well-defined divisions 
can be made 

1. Monalaria n. g. Outer lip with broad HinuH above sweeping round to a convex wing 

below, columella straight. 

a. Whorls convex, Htulptuie of equal fltrong spaced spiral cords. Ex. cf. 

S. lirata Tate. 

b. Whorls with curved axials, crossed by spaced spiral cords. Ex. 8. minor 

Marshall. 

c. Early whorls as in 6, later whorls with fine regular spiral striae, and 

axials abbreviated to sharp tubercles. Ex. 8. concinna Suter. 

2. Stt uthioUirella Stein maim and Wilekens. Outer lip as in 1, columella slightly bent 

in youth, curvature increasing with age ; whorls subangled, early soulpture of 
curved axials, later abbreviated to rounded tubercles, fine spirals above, strong 
cinguli below. Ex. 8. amcghinoi von Ihcring. 

3. Struthiolaria Lamarck. Outer lip bisinuons, columella bent well to right. 

а. Whorls angled, often tuberc.ulate, sculpture of fine spiral lirae. Ex. 8 . papu¬ 

losa (Martyn). 

б. An enormous development of callus on inner lip, otherwise as a. 

Ex. 8. callosa n. sp. 

r. Spire-whorls bicarinate or tricarinate, body-whorl with four principal 
spiral cinguli and several weaker ones below, oinguli sometimes 
moniliform. Ex. 8. vermis Martyn. 

4. Tylospirn Harris. Outer lip bisinuous, columella well bent, lightly oallouaed at an 

enrly stage, but continuing to grow forward so that no sculpture is formed on the 
body-whorl. Ex. B. scutulatum Martyn. 

The four main divisions, based on the formation of the aperture, are 
here given generic rank, and that these genera have sprung from a common 
stock appears on a study of their ornamentation. 

Grabau (1902) was the first to apply the theory of recapitulation to the 
development of gasteropod sculpture, notably for Fusus (1904). Additional 
groups have been worked out by Miss McDonald, Dr. Trueman (1921), and 
others. 
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The following is an attempt to discover the phytogeny of the family by 
following the ontogeny of some characteristic species. 

Well-preserved examples of the Recent and Pliocene jS. papulosa and 
S. vermis show, in most cases, a small almost pianorbid apex of one or 
two smooth volutions. This has always been considered as the proto- 
concli ; but a surprising condition was revealed by some specimens of 
S. vermis from the Wanganuian Pliocene. In these the protoconch is a 
smooth, bulbous, eapuliform structure, with its long axis at right angles 
to that of the shell (a particularly large and projecting example is figured 
in text-fig. 3, a c). That this is the true protoconch is shown by the 



Fin. 3. Protooonch of Slruthtolaria vermis, x tt. 


appearance of the same feature on specimens of S. convcjra n. sp. from the 
Pliocene* of the Ngaruroro River. In withdrawing from the embryonic 
shell the animal constructs numerous septa, so that, the hollow bulb being 
easily broken off, a planorbid apex is the result. It is probable that 
this type of protoconch prevails throughout the genus, for the smooth 
planorbid tip, generally seen in all well-preserved shells, is followed by a 
convex, striated conch-whorl similar to that following the deviated proto- 
conch of the examples cited al>ove. 

1. Genus Monalaria n. g. 

Genotype: Strufkiolaria tuherciduta concinna Suter. 

(a.) jS. hrala Tate. The first volution ot the conch in all species of 
New Zealand Struthiolariidac is a convex whorl with about six regular 
spiral threads separated by interspaces of slightly 
greater width, and, as far as seen, all starting at 
practically the same time. This indicates that the 
primitive type from which the various species are 
descended was a round-whorled shell with strong 
regular-spaced spirals, a condition well represented 
by Strulhiolaria lirata Tate from the Gippsland 
Lakes (Tato, 1889, p. 169, pi. x, fig. 11). (See 
text-fig. 4.) 

The figure shows that this species has a straight 
columella, and little callus on the inner lip, though 
the outer lip is thickened. That a certain advance 
has been made on the primitive type is indicated 
by Tate's description of secondary spirals in the interspaces of the 
body-whorl. The growth-linos are stated to be “ sigmoidal/’ which 
o* 



Fio. 4*. 


“ Strulhiolaria ” lirata 
Tate. 

(After Tate’s figure.) 


164 


Transactions . 


suggests agreement* with Monalana n. g. (see below) rather than with 
Struthwlana . 

(6.) itf. minor (Marshall). The only apex seen is tectiform, consisting 
of about two smooth rounded whorls, the top one small and depressed; 
the nucleus, however, is broken off. The first conch-whorl is convex and 
has eight spirals appearing simultaneously, but the shell is somewhat 
weathered at this point. Later the whorl becomes subangled and short, 
curved axial ribs appear on the upper part of the whorl, not reaching the 
suture below, while the spirals increase in number. The body-whorl is 
weakly biangulate, the lower keel having two more prominent cords, the 
upper of which is momhform. The outer lip is refiexed and thickened with 
a broad sinus above, sweeping forward to a prominent rounded wing 
opposite the lower keel, and then retreating in a shallow sinus to the 
columella. No specimen showing a complete aperture has yet been found, 
but, while the columella is twisted, it does not appear to have been bent 
inwards at the base. (See Plate 11, figs. 5, 6, 7.) 

(c.) M. concinna (Suter). The first two conch-whorls are the typical 
convex spirally-striated ones common to the apices of the family, and the 
next two show a fine development of the curved axial ribs crossed by the 
pnmary spirals with secondaries appearing in the interstices; that is 
stage ( b) as typified by M . minor . 



Fia. 5.—Apex of Monalana concinna (Suter). x 3. 

On succeeding whorls the axials are much abbreviated, forming strong 
sharp tubercles on a well-developed shoulder-angle. The body-whorl has, 
in addition, a double lower keel armed with more closely set tubercles, 
while the spirals have become numerous fine regular threads. The columella 
is straight and comparatively little calloused, while the contour of the outer 
lip is exactly the same as that of 8. minor —t.e.. it is unisinuous. 

2. Genus Stbuthiolarella Steinmann and Wilckens, 1908. 

Genotype : Struthiolaria ameghinoi von Ihering. 

This group was separated from Struthiolaria as a subgenus (Steinmann 
and Wilckens, 1908, p. 53) for the reception of the South American species, 
on the grounds that they differed from the typical New Zealand shells as 
follows: (1) “ On the older whorls spiral sculpture does not predominate, 
but axial ribs, which are, it is true, crossed by fine spirals ”; (2) “ there 
is no continuous spiral angle formed on the upper part of the whorls.” 
Other important features justify the separation. Ortmann’s figure of 
S . omata (1901, pi. 33, fig. 12 a), reproduced below (text-fig. 6, a), shows con¬ 
vex whorls with the curved axial ribs crossed by spirals as in Monaiaria , 

* A new genus seems to te required for 3. lirata because of the different sonli tore 
from Monaiaria . 
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while on the base are two strong spiral cords. Other and more developed 
species of the group show the axiais abbreviated to rounded tubercles with 
many strong spirals below. The columella is in most cases only slightly 
bent; but in S. nordenskjoldi Wilckens the curvature is marked, and the 
callus is well developed, showing that a gerontic Btage has been reached. 
In all cases the outer lip has the same contour as that of Monalaria — i.e., 
there is one prominent sinuosity. 

The development of strong spirals on the base shows that this group 
branched oft from Monalaria sensu lato before the development of such as 
M. concinna , but it may have come through M. minor . The age of these 
two species cannot definitely be placed on the European time-scale, but the 
probabilities are that the latter is about Palaeocene and the former Oligpcene. 
The curvature of the columella and the spread of the yallus in mature 



Fw. 6.— a, b. Struthiolardla ornate (Sowerby). (After Ortmann.) 

c. S. ameghinoi von Ihering. (After Ortmann.) 

d, e. N. nordenskjoldt Wilckens. (After Wilckens.) 


individuals—see Steinmann and Wilckens, 1908, figures of 6\ ameghinoi , 
pi. 6, fig. 7, and S . nordenskjoldi Wilckens, 1911, pi. 1, figs. 26, a, 6- 
in addition to the strong basal spirals, justify the generic separation of 
StruthiolarMa from Monalaria , while the contour of the outer lip and the 
ornamentation separate it from Struthiolaria . 

Wilckens later (1922, p. 17) tentatively sug¬ 
gested that S. nordenskjoldi was wrongly 
classed with 8 . ameghinoi , and was more 
closely related to Conchothyra parasitica . The 
writer does not agree with this, and considers 
S . nordenskjoldi to be a gerontic development 
of StruthiolareUa. 

Under StruihuAareUa , Steinmann and 
Wilckens included Tylospira coronata (Tate) 
from the Lower Tertiary of Victoria, and the 
living Struthiolaria mirabUis Smith from Ker¬ 
guelen Land, not granting generic recognition 


(Smith). 

Pdicaria (t.c., Tylospira j. 

Though the apertural callus is lacking, 8. mirabUis certainly ts similar 
to S. ameghinoi , and is perhaps rightly associated with StruthiolareUa; but 


to Tylospira as based on B. scutulatum . 
Previously Tate (1889, p. 170) had included 
the Kerguelen shell with T. coronata and 
T. scutulata in his interpretation of the genus 


Fio. 7. 

StnUhiolartUa mirabilis 
(After Tryon.) 
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the case for the inclusion of T. coronata is not so good, because it involves 
the separation of that species from T. scutulata and T. clathrata. 

it is necessary, before going further, to determine what relative import¬ 
ance should be conceded to the various shell-characters. Roughly, the 
order of importance may be stated as first, the formation of the aperture; 
second, the ornamentation; third, the disposition of the callus. (The 
protoconch is, of course, very important in classification, but the material 
available does not allow of its use in the present case.) Naturally, the rule 
cannot he applied absolutely, because a small difference in the aperture 
might not carry the same weight as a considerable difference in sculpture ; 
also, the possibility of parallelism and convergence must be taken into 
account. Still, there is a broad relative value attached to the features 
mentioned. 



KiO. H.— u. Tylospira toronata (Tnte). (After Tate.) 
b, Tylospira scutulata (Murtyn). 


As regards the generic |>osition of T. coronata , an examination of actual 
specimens shows that it cannot be separated generically from T. scutulata , 
the type of Tylospira. Both species have a bisinuous outer lip which is 
not re flexed in the adult. In late youth this lip acquires a shining callus 
which, continuing across the suture, ascends the wall of the preceding whorl. 
Unlike Struthiolaria, growth continues for a considerable time after the 
formation of this callus, so that no ornamentation except growth-lines and 
a few obsolete spirals is developed on the body-whorls. If Steinmann 
and Wilckens were correct in classing T. coronata as Struthiolarella , then 
T. scutulata would also have to be included, and Tylospira would supersede 
StrutJiiolarella. The former genus, however, has a bisinuous outer lip, while 
the latter has a unisinuous one, so that the two generic terms should stand, 
Tylospira for the Australian and Struthiolarclla for the South American 
s])ecies. 

3. Genus Sthuthiolaria Lamarck, 1812. 

Genotype : Buccinum papulosum Martyn. 

(a.) S. papulosa Group. 

The apex consists of about two smooth whorls, the first planorbid; but, 
as pointed out above, these may not represent the true protoconch. 

The first conch-volution of the type species is the usual convex one with 
five or six spirals. Three finer exogeneous spirals (Grabau, 1902) then 
appear, while at the posterior primary spiral the whorl shows a slight 
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angulation that gradually becomes stronger and bears nodules formed by 
the intersection of the growth-lines. On later whorls these nodules become 
more prominent and farther apart, filially developing into prominent tubercles, 
and numerous secondary endogeneous spirals appear The stage of curved 
axial ribs so characteristic of Monalana is not represented, so this is pro¬ 
bably a case ot lipopalingenesis, or the dropping of an ancestral stage in 
the ontogeny of a specialized group (Grabau, 1904, p. 3; Trueman, 1922, 
p. 141). 

About the third conch-whorl of S. subspmosa , S. rntefa , and some 
others of the group, a faint spiral cingulum appears half-way between the 
shoulder and the suture. This disappears after one or two volutions, but, 
together with the angled shoulder, it may represent the stage at winch 



Fio. 9.— a, Apex ot Struthwlnnn papulosa; x 0. h. Same; x 12. c. StriUhioiana 

iubspinosa; a 3. 


diverged the S. vermis group, with its bicarinate spire-whorls. This biean- 
nation has practically disappeared from the early whorls of 8. papulosa, 
but some specimens have a suggestion of it. 

Traces of the double lower keel of M. conn nun linger in some specimens 
of S . subspinosa , but in the other Miocene species, such as 8. spmosa , this 
keel is single, while in the Pliocene and Recent S. papulosa it has disappeared, 
leaving only one angulation—i.e., at the shoulder of the body-whorl. 

More profound changes from the Motialaria stage are to be seen in the 
curved columella, and the appearance of a second angulation on the outer 
lip, opposite the posterior keel (or shoulder-angle). Indeed, these features 
may indicate that Struthiolaria s. str. did not descend through Monaforia, 
but that the two are independent branches of an earlier oonvex-whorled 
ancestor. This would mean that the body-whorls of M. condnna and 
S. subspinosa are parallel developments, but their dose agreement in details 
of sculpture points rather to direct descent of the latter from the former. 
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This resemblance is so close that Suter granted only varietal rank to 
M. concinna , though why he considered it a variety of jS\ tubemulata is 
hard to understand. 

(b.) S. callosa Group. 

At different localities in the rocks of Upper Miocene and perhaps Lower 
Pliocene age then* are several species of Struthiolaria which have a some¬ 
what strange appearance. These shells agree with Struthiolaria s. str. in 
all essential features, but. there is a huge development of the rather 
flat pad on the inner lip. This callus-pad surmounts the shoulder, even 
burying the long tubercles, generally reaching the posterior suture, but 
rarely adhering to the whorl above. On the outer part of the base the pad 
protrudes and has a vertical face exteriorly; but between this knob and 
the anterior beak is a deep smooth channel with only a thin layer of enamel. 
The pad is rounded off somewhat abruptly at its upper junction with the 
outer lip, forming another channel on the shoulder. The outer lip is 
thickened and reflexed, but no more so than in the typical Struthiolaria. 
In the sutures on the later spiTe-whorls a layer of enamel is generally 
showing, sometimes ascending to the row of tubercles on the shoulder (see 
Plate 14). 

At least four species are represented, but they may not form a natural 
group distinct from the S. papulosa group ; for, while S. callosa , apart from 
the callus, agrees closely with S. spinosa , S. armata appears to be just as 
closely related to S. spinifera. This might mean that the great callus is 
produced by a parallel development of different species. 

The following table gives a suggested ancestry of the species belonging 
to the two foregoing groups :• - 

S. obesa 

S. fort is S. callosa S. armata 

i i 

S. tuberculata 

i 

S. spinosa spinifera N. calcar 

I ; I 

i 

#. subspinosa 

i 

Al. concinna 
At. minor. 

(c.) S . vermis Group. 

The shells belonging to this group form a well-defined series attaining 
considerable development in the Wanganuian (Pliocene) of New Zealand. 
Only one specimen has been seen from a lower horizon, the Tawhiti series, 
East Cape, which may be of Upper Miocene age. This shell is much 
distorted, but there is no doubt that it belongs to the group, being closely 
allied to S . acuminata n. sp. 

A study of the neanic shell of S. vermis shows that the first oonoh- 
volution is regularly convex, with the usual five or six spirals. On the 
succeeding volutions these become grouped into two cinguli forming a 
biangulation in the spire-whorls, with numerous secondary spirals (see text- 
fig. 3). On later spire-whorls in some species (ex. S. canaliculata) a third 
cingulus appears posteriorly. 


S. cinguluU 

i 

S. cinrta 


S. frozen 

i 

S. papulosa 
S. errata 
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S. convexa n. sp. has rounded whorls throughout, but there are numerous 
fine spirals of secondary and higher orders arranged in groups as obsolete 
cinguli, corresponding to those of related species. It is therefore not so 
primitive a type as at first might appear. 

The characteristic feature of this group is the presence of spiral cinguli 
which make the spire-whorls bicarinate or even trioarinate ; but the cinguli 
are sometimes obsolete, especially on the body. The spirals are occasionally 
nodular or moniliform, but are generally smooth, and there are never axial 
ribs. The aperture differs from most of the S. papulosa group in having a 
definitely limited inner lip of regular width, while the callus of the outer 
lip is thick and rounded in cross-section. The sinuation of the outer lip 
is shallow, sometimes obsolete, but the posterior edge of the callus generally 
shows its bisinuate character, which, with the curved columella, indicates 
a relationship closer to Strutkiolaria s. str. than to any of the other groups. 
If a sectional or subgeneric name is required it will be Pelicaria Gray, 
1857, with Buccinum vermis Martyn as type (see remarks below under 
Tylospira). 

As already pointed out, the bicarinate spire is foreshadowed in the third 
conch-volution of 8. subspmosa and S. cincta. 

The canaliculate suture of such species as S. canaliculata , 8. fossa , and 
8, zelandiae must be considered as a gerontic feature parallelling a similar 
development in Tylospira coronata (Tate). 

It is possible that exception may be taken to the specific recognition 
of some of the forms described below. No subspecific, mutational, or 
varietal divisions are used in this paper; but it must be understood that 
the relations between some of the species in a group are much closer than 
those between others. After all, a species is a purely artificial division, 
and in palaeontology especially a grading is found between different forms, 
so that in a good series one can trace the gradual change which produces 
what is commonly termed a “ new species.** The placing of the specific 
boundary must always be a difficulty, and the better the collection the 
harder it is to decide ; but that two different shells can be connected by a 
series is no reason why the extremes should not be separated specifically, 
especially if the change goes on throughout a considerable lapse of time. 

Although the arrangement proposed in this paper is by no means final, 
it will be of much more use to the stratigrapher than the previous one. 

4. Genus Tylospira Harris, 1897. 

Genotype : Buccinum scutulatum Martyn. 

Pelicaria was proposed by Gray (1857, p. 97), who gave as the single 
example, and therefore the genotype, S. vemis , for shells with a callus 
spreading over the body. The division was recognized sectionally by Tryon 
(1885, p. 134) and subgenerically by Fischer (1887, p. 677), but these authors 
cited B. scutulatum Martyn as an example, and did not mention S. vemis . 
Harris (1897, p. 218) noticed the anomaly, and thought S vemis to be a 
misprint for S. vemis (Martyn). Consequently Pelicaria became synonymous 
with Strutkiolaria , so he proposed Tylospira with genotype B. scutulatum 
Martyn for the calloused speoies. This proceeding was not approved by 
Cossmann (1904, p. 106), who argued that Gray, “ who knew perfectly well 
8. vermis and B, scutulatum” would not have created a new genus for the 
former, which is nearer to the true Strutkiolaria than is the latter. 

In support of this he states that “ all authors (Tyron, Zittel, Fischer) 
have admitted, till now, S . scutulata as the type of Pelicaria ” The latter 
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argument does not apply, for the mere citing of an example by subsequent 
writers is not a legal fixation of a genotype (Jukes-Browne, 1909, p. 238), 
which, in any case, must be one of the original species given by the author. 
The only way, therefore, in which Pelicana can be accepted for this group 
is to prove that S. vernis is synonymous with B. scutulatum. 

This synonymity appears to be unlikely; for if Gray was “ familiar 
w ith both B. vermis and B. scutulatum ,” and intended it for the latter, why 
(1) did ho propose a new specific name for it ? why (2) did he use a name so 
likely to be confused with vermis ? what (3) is the derivation and meaning 
of vernis ? It does not appear to be a Latin w'ord. 

On the other hand, S. vermis does not possess a spreading callus, as 
stated by Gray, but has a more limited one than Struthiolaria s. str., so 
it seems likely that he was handling a specimen of T. scutulata w'rongly 
identified as S. vermis. This, however, cannot alter the fact that the 
only example cited by the author of Pelicana , and therefore the type of 
that genus, is S. vermis. This is confirmed by at least one of the figures 
that lie cited. The original reads, “ P. vernis , t 5, f 3, t 91, f 6 : Adams, 
Gen. MoU. t 27, f 7.” The former reference is to Figures of Molluscous 
Animals , by Maria E. Gray (1850-54), a work which unfortunately was 
not available for this revision. The figure referred to in Adams’s work is 
labelled u Struthiolaria vermis” and is a copy of Kiener’s figure of that 
secies ; vernis is therefore a misprint for vermis , and Pelicaria is synony¬ 
mous with Struthiolaria y as Harris stated. Tylospira must be used for the 
group of calloused shells typified by Buceinvm scutulatum Martyn, and 
including the fossils T. coronata (Tate) and T. vhthrata (Tate). (See text- 
fig. 8 and remarks above under Struthiolarella.) 

Both Trvon and Cossinann give only New* Zealand as the locality for 
T. scutulata , and consequently cite Pelicana ( - Tylospira) us u New 
Zealand genus. This is not correct. T. scutulata is a New' South Wales 
shell (Tate, 1889, p. 170), and does not occur in this country, so that 
the genus Tylospira must be considered as exclusively Australian. The 
}>cculiar formation of the body-whorl by continued growth of the outer- 
lip callus, as well as the arched columella and sharp beak, justify generic 
distinction from Struthiolaria. 

Phylogeny of the Family. 

From the foregoing it will be seen that all the members of this family 
have descended from a convex-whorled ancestor with fairly strong, spaced 
spirals, probably of Cretaceous age. “ Struthiolaria 99 lirata Tate, which has 
been cited above as an example, is probably far in advance of the primitive 
form, but gives a general idea of what its appearance must have been. 

In the next stage, that illustrated by M . minor, there are strong 
axial ribs which curve forward anteriorly, following the shape of the 
outer lip. This species presents a remarkable similarity to the young 
uncalloused stage of the Upper Senonian Pugnellus marshalli Trechmann 
(1917, p. 302, pi. xix, figs. 1-4), which Wilekens (1922, p. 14) con¬ 
siders conspecifie with Gonchothyra parasitica Hutton. The specimen of 
P. marshalli figured below (text-fig. 10), a paratype, shows by growth-lines 
that the contour of the outer lip of early stages was almost identical with 
that of MonaUma , the wing being a little narrower (see text-fig. 10). 
The other features also correspond, for the columella is straight, and the 
ornamentation consists of axially-elongated tubercles on the shoulder and 
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two weak cinguli below, fine spirals covering the whole surface. Later 
in life the shell is heavily calloused (6\ parasitica is completely covered), the 
wing is more prominent, and the columella curved. This condition shows 
that a ge roil tic stage has been reached, 
so that it is unlikely that Momlaria 
is a direct descendant of Conchothyra. 

The ontogeny shows, rather, that both 
had a common origin, but that Con - 
chothyra became much more special¬ 
ized and soon died out, while the 
Momlaria stock persisted. 

The next development was a 
shortening of the axial ribs into 
tubercles, accompanied by evolution 
of the spiral sculpture along two different lines—(l) fine equal spiral lirae 
on a biearinute body, (2) strong cords below a tubercled shoulder. 

The former retains the straight columella and is the typical Momlaria 
(in which the previous stage is here included genencally); but ill the 
hitter, Strut lnolarella f the columella becomes curved, and a considerable 
eallus forms in some species. 

In Stmthwlana s. str., which seems to date from the early Miocene 
or late Oligoceiie, there is a change in the outer lip, which becomes 
bisinuous, the* columella is well curved, and the callus generally well 
developed. Sometimes it is enormously so, but these highly specialized 
forms did not last long. The history of the aS. vermis group is somewhat 
uncertain ; the apertural characters are the same as those of Struthiolaria 
s. str. (i.e., the aS. papulosa group), but the. ornamentation is of a very 
different nature, and in the course of its development shows none of the 
preceding stages except the find convex one. The appearance of a some¬ 
what similar biearination is, however, seen in young whorls of some of the 
Miocene Stndhwlaria s. str., so it is possible that the S. vermis group 
diverged during early Miocene or late Oligocene times. As its appearance 
before* the Pliocene is very brief, it is possible that the divergence was 
caused by isolation, which ended towards the close of the Miocene. 

Tyhspira t with its much-curved columella and peculiar callus, is 
evidently an advanced genus. The bisinuous outer lip would seem to 
connect it with Struthwlaria , though its early appearance in the Tertiary 
shows that it is not descended from that group. Perhaps both sprang 
from an earlier common ancestor, slightly in advance of Monalaria. 
A study of the ontogeny of the Australian species might throw* sonic light 
on this point. 



Fm. 10. 

t'unrhothyra marshalli Troehmaim (juv.); 
Solw^n Rapid*, ('onip&ro with Mona - 
laria mi not (Plate Jl, tig*. 5, 0, 7). 


An analysis of the published lists of New Zealand Tertiary Mollusca, 
with a view to finding the strati graphical range of the different species, 
gives a result quite disheartening to the stratigrapher. According to these 
lists, many species range from the bottom to the top of Oamaruian, and 
even into Wanganuian and Recent times. As accurate correlations with 
European stages or even systems cannot yet be made, such results arc 
liable to force all New Zealand Tertiary strata into one horizon. There 
is already a tendency in this direction, for several geologists have put the 
whole of the Oamaruian into the Miocene. 
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The position is by no means so confused as the fossil-lists would show, 
but it is a difficult matter to supply an absolute proof, especially as the 
evidence is largely negative. It is impossible, for instance, to take all 
the records of S. papulosa , and to establish the correctness or incorrect¬ 
ness of each identification. But since, in the extensive collections examined 
from many localities during the course of this revision, a very definite 
sequence of species was, observed, it is a fair inference that such strati- 
graphical limits prevail throughout the country. 

Previous to the appearance of Suter’s bulletins the identification of 
Tertiary Mollusca from Hutton’s catalogue was pure guesswork, and the 
greatest credit must be given to Mr. Suter for the improvement he effected 
in the status of New Zealand Tertiary palaeontology. It must, however, 
be recognised that, owing to the great amount of ground covered, many 
of his specific usages were applied too widely, while in some cases, through 
bad material, altogether wrong identifications were made. 

The table giving stratigraphical ranges of species of Struthiolaria on 
page 172 is therefore based on identifications made during the course of 
this revision only, and, except where correlations of South Island Pliocene 
localities are concerned, is claimed to give fairly accurately the strati¬ 
graphical limits of the different species. 

For valuable help in the preparation of this paper by the loan of 
specimens, Ac., my thanks are due to the following: Miss M. K. Mestayer, 
Dr. J. Henderson, Professor R. Speight, Messrs. H. J. Finlay, the late 
R. Murdoch, and W. B. B. Oliver; also to Mr. P. 0. Morgan, Director of 
the Geological Survey, for his permission to publish. 

PART II.—SPECIFIC CLASSIFICATION. 

1. Genus Monalaria n. g. 

Genotype : Struthiolaria tuherculata subsp. concinna Suter, 1917. 

Shell somewhat small, ovate, umbilicus closed in the adult, conch- 
whorls at first spirally lirate, later with curved axial ribs, and finally 
keeled and tuberculate ; outer lip reflexed, thickened, concave above, 
then produced in a sweeping curve into a broad rounded wing opposite 
the lower keel, columella straight, aperture produced into a short widely- 
open canal. 

This genus differs from Struthiolaria in the contour of the outer lip, 
and the presence of a straight columella. 

Monalaria concinna (Suter), 1917. (Plate 11, figs. 1, 2, 3.) 

1917. Struthiolaria tuherculata Hutton subsp. connnna Hu tor, X.Z. Geot. Surv . 

PoL Bull . JVo. 5 t p. 9, pi. is, fig. 9. 

Shell rather small; ovate; spire broad, gradate, a little over half the 
height of aperture; whorls 6, later ones strongly shouldered; sculpture, 
first 2 conch-whorls convex, with 5 strong but narrow spiral ridges with 
wide interspaces, on third whorl they are reticulated by curved axials 
slightly stronger and wider apart than spirals, 3 posterior spirals rnuoh finer 
than other B; fourth whorl strongly angled with wide snoulder, a fairly 
strong spiral thread on angle, 3 above and 2 below of equal strength, and, 
between these, 2 finer spirals with wide interstices in all cases; there are 
13 strong rounded axials which commence a short distance from suture 
and are arohed, anterior end being slightly in advance, they are not so 
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strongly curved as axiuls of earlier whorl, but are much more prominent; 
on the ]>enultimate whoil spirals are Rame as l>efure, but axials have rather 
the appearance of tubercles on angle of shoulder; body-whorl is spiralled 
by fine legular threads with wider interstices, the row of tubercles seen on 
the penultimate whorl continues with unabated strength, and below this 
is a double keel consisting of 2 rows of low tubercles which do not corre¬ 
spond to those of shoulder nor with each other ; suture impressed ; aperture 
inclined, ovate with a short truncated canal below ; outer lip reflexed, 
thickened, concave above, but well produced at lower keel, retreating 
somewhat rapidly in a shallow sinus to anterior canal; inner lip very 
moderately calloused ; columella straight, euding in a short beak. 

Holotvpe in the collection of New Zealand Geological Survey. 

Height, 31 mm.; diameter, 23 mm. 

Localities. Waihao greensands (holotype, J. A. Thomson); 176, 933, 
Black Point, Waitaki Valley; 164, greensands above coal-beds, Kakaliu ; 
487, above coal-beds, Ngapara; 27, roof of upper coal-seam, Ten nolle 
Creek, north of Urey River. 

The last two identifications are based on casts, and so may be of shells 
slightly different from concmna , but as far as can be seen they are specifically 
identical. It will be observed that the beds at all these localities are of a 
uniformly low horizon, so that this species will be of great value for zoning 
purposes because of its wide distribution. 

For the subspecific relationship with Htruthiohria tuberculata nothing 
can be put forward as evidence. The shells are far apart; indeed, the 
a]>eifures are so different that the distinction is of generic importance. 

Several specimens show an earlier lip, after the formation of which the 
animal continued building its shell in the usual way. One such lip on the 
holotype is a complete whorl behind the present aperture, while a specimen 
from Black Point has a quite complete thickened lip one-third of a turn 
behind the final one. 

feuter (1917, p. 9) mentions the cast of another specimen showing a 
fourth row of nodules, and concludes therefrom that S. tuberculata may 
have two, three, or four keels. This quite ignores other and much more 
important diameters, for the cast with the four nodules is that of a 
Galeodea cf. senex (Hutton). 

Monalaria minor (Marshall). (Plate 11, figs. 5, 6, 7.) 

1917. Struthiolana minor Marshall, Trans. K.Z. Inst., vol. 49, p. 461, pi. 34, 
tics. 12, 13. 

Localities Wangaloa (type); Boulder Hill, near Dunedin (H. E. Fyfe). 

The exact horizon with reference to the European time-scale has not 
yet been wrorked out, but it is probably lowest Tertiary. (For description 
of the sculpture, see above, p. 164.) 

2. Genus Strutiiiolaria Lamarck, 1812. 

Genotype: Buccinum papulosum Martyn. 

Shell ovate, umbilicus closed iu adults; spire about same height as 
aperture which is oval, with slight posterior channel and very short trun- 
cated anterior canal; columella bent to right, ending in a beak; outer 
lip bisinuous, reflexed and thickened ; inner lip with well-developed callus; 
protoconch probably bulbous, at right angles to axis, but generally destroyed, 
leaving a smooth planorbid ai>ex. ‘ * 
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In previous descriptions Struthiolana has always been described as 
imperforate. A section of the columella, however, shows that it is hollow, 
and therefore the genus must be considered as umbilicate, but with the 
umbilicus closed in adults by the callus of the inner lip. 

(a.) S. papulosa Group. 

Struthiol&ria subspinosa n. sp. (Plate 11, figs. 4, 9, 10.) 

Shell of moderate size, ovate, with gradate spire about equal in 
height to aperture ; whorls 8, including protoconch, sharply angled above 
middle, with a somewhat flat shoulder, whorls immediately after proto- 
conch convex, body-wliorl bicarinate, concave between shoulder and lower 
keel, base very rapidly contracted; apex conoidal, of 2 smooth whorls, 
nucleus minute, planorbid ; sculpture, angle of shoulder furnished with 
small sharply-pointed laterally-elongated tubercles, 14-20 on body-whorl, 
18-25 on the penultimate*, and about 30 on each spire-volution ; keel of 
body-whorl obsoletely nodular, and bast* often with weak einguli, of which 
the one nearest keel is sometimes stronger, giving the shell the suggestion 
of a double keel; the whole surface covered with fine, sharp, spiral threads, 
with wide interstices, 8 on first two convex whorls, 10 on third, the sixth 
thread from top being monilifonn and marking the subangled shoulder, 
7 above the finely-tuberculated shoulder of fourth whorl and 9 below, 
9 above and 10 below on fifth, 10 above and 17 below on penultimate, the 
growth-lines very fine ; on early whorls a strong spiral eord midway between 
angle and anterior suture, making whorl bicarinate ; suture linear, not 
impressed ; aperture ovate, angled above, produced below into very short 
canal; outer lip reflexed, thickened, wedge-shaped in cross-section, sinuous, 
not greatly produced at shoulder, more so opposite lower keel; inner lip 
with moderate* regular callus, barely surmounting keel, and little wider 
than outer lip ; columella concave, bent to right below', ending in beak. 

Type in collection of the New Zealand Geological Survey. 

Height, 40 mm.; diameter, 27-5 mm. 

Localities . 165, White Hock River, Pareora (type); 170, Awamoa; 
475, Mount Harris; 458, Lower Gorge, Pareora ; 44, Brewery Creek, 

Mokihinui River; 577, Pareora beds, Kakahu ; Target Gully shell-bed, 
Oamaru ; Pukeuri, Oamaru ; Hurupi Creek, Palliser Bay (.1. A. Thomson), 
(two incomplete specimens); shell-bed above upper limestone, junction of 
Porter and Thomas Rivers, Trelissiek Basin (J. A. Thomson); 952, Target 
Gully; Waikaia (H. J. Finlay). 

Remarks.— This is the commonest and most widely spread Strut hiolaria 
in the Tertiary. The specimens from higher horizons seem to have a 
smooth lower keel on the body-whorl. 

Poor specimens and casts from the following localities resemble this 
species, but certain identification cannot be made : 98, brown sandstone, 
Whangaroa Harbour; 70, Akuaku, East Cape district; 649, Paparoa 
Rapids; 919, mudstone below upper limestone, Awakino Valley; 1<>43, 
grit band, McGovern’s Stream, Ohura; 1048, Okahukura tunnel. 

Distinguished from S . spinosa by the more numerous and finer spines, 
and the narrow callus of the inner lip. The description was compiled from 
paratypes as well as from the holotype, which is somewhat worn on the 
spire. 

Many of the Target Gully specimens have an appearance somewhat 
different from the typical S . subspinosa . They have very small low 
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tubercles, are of a slender shape and small size, and have a sloping shoulder. 
It is quite possible that they can be separated as a distinct species. (See 
Plate 11, fig. 10.) 

Struthiolaria calcar Hutton. (Plate 11, figs. 8,11, 13.) 

1873. Struthiolaria cincta var. C Hutton, Cat. Tert. Molt., p. 11. 

1880. Struthiolaria calcar Hutton, Trans. N.Z. Inst., vol. 18, p. 335. 

1887. Struthiolaria calcar Hutton, Proc . Linn. Soc . N.S.W., ser. 2, vol. 1, p. 210. 

1914. Struthiolaria calcar Hutton: Buter, N.Z. Oeul. Surv. Pal . Bull. No. 2, 
p. 17, pi. 1, fig. 8. 

Localities. —Shell-bed, Ardgowan, Oamaru (H. J. Finlay); Ashburton 
River, Canterbury (11. J. Finlay); Tengawai Cliffs, South Canterbury 
(Canterbury Museum). 

Hutton gives as the original locality “ Oamaru ”; and, although the 
horizon cannot be stated definitely, it was probably Awamoan. Mr. Finlay 
has some fine specimens from the Ardgowan shell-bed and from the 
Ashburton River. 

In all respects except the spur on the outer lip these shells are identical 
in appearance with 8. subspinosa. Further, just as there are two forms 
of that species, a broad and a slender, so there are two similar forms of 
S. calcar. It is unlikely, however, that such a development should not 
have specific value. 

The specimen described by Suter as Hutton’s type is an artificial, plaster 
cast, and no trace of the original material now remains. Suter did not 
notice the nature of the “ holotypc,” for he says (1914, p. 17), “ protoconch 
and all the whorls covered by a white calcareous layer obscuring the 
sculpture.” In view of this Mr. Finlay’s specimen from Ardgowan shell- 
bed (Plate 11, fig. 11) is here named “neotype.” If, as seems probable, 
the plaster cast mentioned above was prepared directly from the original 
material it is a plastotype (Schuchert, 1905, p. 15); but there is no way 
of proving this. 

Struthiolaria spinosa Hector. (Plate 11, figs. 12, 14.) 

1886. Struthiolaria spinosa Hector, Outline N.Z. Qeol ., p. 51, fig. 9, No. 13. 

1886. Struthiolaria tuberculata Hutton, Trans. N.Z. Inst., vol. 18, p. 335, in pan 

(not of 1873). 

1887. Struthiolaria tuberculata Hutton, Proc. Linn. Soc. N.S.W., ser. 2, vol. 1, 

p. 216, in part (not of 1873). 

Shell moderately large, ovate, turreted ; whorls 7, strongly shouldered, 
body-whorl bicarinate ; sculpture, the whole surface finely regularly spirally 
lirate, about 10 lirae on shoulder and 10 between angle of shoulder and 
suture below, on shoulder-angle is row of long, strong tubercles, 8 per whorl 
on neotype but 10 on some specimens, generally more numerous on earliest 
whorls; body-whorl provided with tubercled keel, just below level of 
suture, in this case tubercles are smaller and closer together than those 
of shoulder; suture linear, not impressed; aperture obUque, ovate, with 
shallow channel above and very short canal below; outer lip reflexed, thick¬ 
ened, sinuous, little produced at shoulder but well produced at keel, then 
retreating rapidly to canal; columella conoave, ending in beak directed 
towards right and front; inner lip with very thick pad of callus which 
extends up to angle of shoulder, filling in spaces between tubercles and 
extending over part of base where it presents prominent protuberance with 
vertical face towards outside and wide smooth channel between it and beak. 
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Fios 1, 2, 3 —Monalana concinna (Sut) TVp® 

Figs 4, 9 —Struthiolana *ubspinosa n sp Tjpe 
Figs 5, 6 , 1 .— Monalana minor (Marshall) 

Figs 8, 13 —Struthiolana calcar Hutton s plastotype 
Fro 10 —Struthiolana subtptnosa n sp larget uuny 
Fig 11 —Struthiolana calcar Hutton Nootype 
Figs 12, 14.—StrulAtotona spinoaa Hector >eotvpe 


Fact p 179 ) 



Figs. 1 , 3 .—Siruthtolaria errata n. sp. Type. 

Figs 2, R,Ji.—Sbruthtolar,a papulota (Martyn). Receut 
Fro 4 Strulhiolana papulosa (Martjn). Mangatahi River 
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Flos. l f 2, 3. —Slruthiolaria fortis n. sp. Type. 

Fig. 4 .-—Struthiolana armata n. sp. Type. 

Figs. 5, 0 .—Struthiolana obesa Hutt. Type. 

Figs. 7, 8, 9. —Struthwlaria callosa n. sp. (Fig. 7 is type.) 
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Neotype in collection of New Zealand Geological Survey. 

Height, 56 mm.; diameter, 40 mm. 

Localities.’— 165, White Bock River, Pareora (type); Ardgowan shell- 
bed (H. J. Finlay). 

As pointed out by Thomson (1913, p. 25), Hutton illegally introduced 
S . spinosa (1886) as being more appropriate for his S. tuberculata (1873). 
Thus S. spinosa Hutton (1886) is an absolute synonym of S. tuberculata 
Hutton (1873). But in the same year (1886) 

Hector published a figure labelled “ S . spinosa .” 

No locality is given, but the drawing (text- 
fig. 11) is a very fair representation of the 
common White Rock River species, which is 
quite different from Hutton's S. tuberculata 
var. B, the shell to which tuberculata .proper 
was transferred by that author in 1886. 

The validity of Hector's specific name and 
the application of it depend upon whether his 
publication was prior to Hutton’s, which was 
issued in May. Hector's Outline shows only 
the year of issue, but as the Indian and 
Colonial Exhibition, for which it was prepared, 
commenced in May it is safe to assume that the publication of the 
catalogue was earlier in the year than that of the Transactions . 

Suter’s usage of S. tuberculata for the Broken River species is correct; 
but he made a serious mistake in connection with the type of *S\ spinosa. 
Hutton (1873) listed S. tuberculata var. B, giving the localities “ Palliscr 
Bay ; Waikari ; Lower Gorge of Waipara." The specimen in the show¬ 
cases, and therefore the one to be taken as type of S. tuberculata var. B, 
is from Waikari. Both Hutton and Suter thought the White Rock River 
shell was specifically the same as this one, but their opinions must have been 
formed without a close examination of the shells, for the body-whorl of the 
former has a second row of prominent tubercles. A comparison of the 
figures here published will show the difference at once. Struthiolana spinosa 
must be based upon the shell that Hector figured— i.e ., the White Rock 
River species; while a new name must be applied to the Waikari one. 
(See below, 8 . errata n. sp.) 

Struthiolaria spinifera n. sp. (Plate 13, fig. 3.) 

Shell moderately large, conoidal, with high turreted spire, 1J times 
height of aperture; whorls 8, angled above middle with concave shoulder 
and sloping sides, body-whorl bicarinate, keel of greater diameter than 
shoulder-angle, base rapidly contracted; apex conoidal, nucleus minute, 
planorbid; sculpture, first whorls after apex are faintly shouldered, the 
shoulder-angle of fourth has numerous nodules, while on each of remaining 
whorls it bears 9 long strong spines, keel of body-whorl also has strong 
spines, more closely placed but hardly so long as those of shoulder-angle, 
fine spiral ornamentation is obsolete but growth-lines are strong; suture 
somewhat undulating, bulging over spines of concealed keel and with narrow 
strip of oallus peeping over it here and there; aperture ovate, subangled 
above, produced into short canal below; outer lip reflexed, thickened, 
edge wedge-shaped, sinuous, with fairly prominent projection opposite 
shoulder-angle and more prominent one opposite keel, inner lip with 



Fig. 11. 

Struthwlarta spinosa Hector. 
(After Hector’s figure.) 
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moderately wide and regular callus just surmounting keel where it joins 
outer lip: columella concave, bent to right below and ending in beak. 
Holotype in collection of New' Zealand Geological Survey. 

Height, 55 mm.; diameter, 39*5 nun. 

Locality.- 475, Mount Harris (— S. tuberculata of Pal. Ball. No. 8, p. 64). 
Remarks- The long sharp spines show that this shell is closely related 
to S. tuberculata , from wdiicli it differs in its greater size and higher spire. 


Struthiolaria tuberculata Hutton. (Plate 13, fig. 6.) 

1873. Struthiolaria tuberculata Hutton, Cat. Tert. Moll ., p. 11. 

1880. Struthiolaria tuberculata Hcetoi, Outline Oral. X.Z., p. 51, fig. 9, No. 4. 

1880. Struthiolaria spinosa Hutton, Trans. X.Z. Inst., p. 335 (not of Hector). 

1887. Struthiolana xpmma Hutton, Proc. Linn. Soc. X.S.W ., ser. 2, vol. 1, p. 217. 

1914. Struthiolana tuberculata Hutton : Muter, X.Z. (le*A. Sur. Pal . Bull. Xo. 2 , 
p. 19, pi. 1, fig. 12. 

Hutton’s localities are : “ East coast, Wellington ; Upokororo Stream, 
Te Anau Lake ; Kaw'au ; Broken Hill (U).” Probably several species 
were represented ; the Broken River shell has become the type because 
it was represented as the example of the species in Hutton’s type collection 
at the Dominion Museum. Thomson and Speight collected this fossil 
from the shell-bed immediately above the limestone of Trelissick Busin 
(Speight, 1917, p. 348); also “ in the small tributary of White Water 
Greek coming in from the north, in what may be called the Struthiolaria 
bed from the number of remains of this genus occurring. The same bed 
is met with in a similar stratigraphical position in the Porter River 
between the gorges in the Thomas River.” The horizon seems, then, to 
be low Awamoan. No specimens from elsew'here than the Trelissick Basin 
have been seen during this revision. 


Struthiolaria cincta Hutton. (Plate 13, figs. 4, 5.) 

1873. Struthiolaria cincta Hutton, Cat. Tert. Moll., p. 11. 

1887. Struthiolana nncta Hutton, Proc. Linn. Soc. X.S.W. , ser. 2, vol. 1, p. 219. 

1897. Struthiolaria cincta Hutton : Harris, Cal. Tert. Mott. Brit. Mns., vol. 1, 

p. 221. 

1914. Struthiolaria cincta Hutton : Suter, X.Z. Qeol . Sure. Pal . Bull. Xo. 2, 
p. 10, pi. 1, fig. 7. 

The type of S. cincta is from “ Awatere,” but the exact horizon was 
not stated by Hutton. Dr. Thomson’s collection from Lower Awatere 
(Pal. Bull. No. #, p. 30) contains S. cincta , so this may be the type locality. 
The species has been recorded from many horizons — e.g. y Kakanui; 
Waihao greensands; Target Gully ; Pakaurangi; Duncan’s, Tolaga Bay. 
These arc based either on poor specimens or on a very wide interpretation 
of the species. The true S. cincta has very coarse spirals of irregular 
appearance, and during the course of this revision has been seen only 
from 126, Aw*atere Valley, and 218, Motunau. 

The shell most often mistaken for it is S. subspinosa n. sp., which has 
much the same outline, but sculpture consisting of numerous very fine 
regular spiral lirae, whereas in S. cincta the spirals are strong and very 
irregular. The shoulder-angle of S. cincta is sometimes smooth and some¬ 
times ornamented with blunt nodules, 15 to 18 per whorl; in S. subspinosa 
the tubercles are about the same in number, but they are fairly strong 
and sharply pointed, and are always present. 
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Struthiolaria cingulata Zittel. (Plate 13, tigs. 1, 9.) 

1864. Struthiolaria cingulata Zittel. Hetae der “ Xorara,” 1 tid., 2 Abt„ p. 33, 
pi. 16, fig. 2. 

1873. Struthiolaria cingulata Zittel: Hutton, Cat. Tert. Moll., p. 11. 

1887. Struthiolaria cingulata Zittel: Hutton, Proc . Linn. Soc. X.S.W., ser. 2, 
vol. 1, p. 217. 

1893. Struthiolaria cingulata Zittel, Madeay Mem. Vol., p. 61. 

1914. Struthiolaria cingulata Zittel: ttuter, X.Z. Oeol. Surv . Pal . Bull. Xo. J, 
p. 18 (not the specimen figured pi. 1, fig. 9). 

The figure published by Suter was drawn by Buchanan from Hutton’s 
plcsiotype from Patea. This shell belongs to the 8. oerms group, and 
so is widely separated from Zittci’s species. The latter’s figure represents 
an individual with whorls much more convex than usual, but the angulation 
is described in the text. The more common outline is shown in Plate 13, 
tig. 9. An examination of the aperture with its spreading callus on the 
body-whorl, and of the arrangement of the spirals, will show that the 
species is closely related to the convex variety of S. papulosa. 

Zittel gives Awatere Valley as the locality, but in this extensive district 
more than one horizon is represented. The specimens here placed under 
this species come from Starborough (Veck, where the rocks are of Pliocene 
age. 

Suter quotes in his synonymy (1911, p. 18) the S. cingulata figured in 
Hector’s Outline of New Zealand Geology. This figure was drawn from the 
type of 8. monilifera Suter, which was Hutton’s variety B of 8. cingulata , 
but which belongs to a group different from Zittei’s species. It should 
therefore appear in the synonymy of S. monihfera , not of 8. cuujulata. 
A comparison of Zittei’s figure of this species with that published by Suter 
(drawn by Buchanan from Hutton’s specimen) shows that there arc 
important differences. The true cingtdata has the inner-lip callus wide- 
spreading and thin on the parietal wall, then tapering rapidly below, with 
a protuberance about half-way down on the outside. The outer lip i* 
quite thin near the junction with the body. This is th< typical 8. papulosa 
aperture, and the shell certainly falls under that group. The apertur* 
of Hutton's specimen, on the other hand, has a thick callus of regular 
width surroundiug the aperture; the whorls, too, are convex without the 
suggestion of carination, and consequently this shell is of the S . vermis 
group. It is described below as S . rugosa n. sp. 

Although Zittei’s figure shows a shell with convex spire-whorls, the 
body-whorl is obsoletely bioarinate, while in his description (1864, p. 35) 
he says, “ Die Embryonalwinddungen sind glatt, die ubrigen dagegen 
stumpfkantig ... die letzte Windung . . . ist mit zwei stumpfcn 
Kanten versehen." 

No well-preserved replicas of Zittei’s figure have been seen, but there 
is a common Struthiolaria from Awatere which corresponds with the 
description except that the angles are not blunt (see Plate 13, fig. 9). 
Perhaps the specimen handled by Zittei’s artist was one with exceptionally 
convex whorls, such as sometimes occur in S. papuhsa , figured in Plate 12, 

fig. 2. 

According to this interpretation, S. cingulata is closely related to 
S . cincta, differing in the presence of regular strong spiral cords, and 
the absence of tubercles on the shoulder. 
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Struthiolaria errata n. sp. (Plhte 12, figs. 1, 3.) 

1873. Struthiolaria tuberculata var. B Hutton, Cat. Tert. Mott., p. 11. 

1880. Struthiolaria tuberculata Hutton, Trans. N.Z. Inst., vol. 18, p. 336 (in 
part, but not of 1873). 

1887. Struthiolaria tuberculata Hutton, Proc. Linn. Soc., N.S.W., aer. 2, vol. 1, 
p. 210 (in part, but not of 1873). 

1014. Struthiolaria spinosa Hector: Suter, N.Z. Oeol. Surv. Pal . Bull. No. 2, 
p. 18, pL 1, fig. 11 (not of Hector). 

Suter hat; given a full description and figure of this shell, which he 
wrongfully took to be the type of Hector’s spinosa (see above, p. 177). The 
large planorbid protoconch mentioned by him is not the true protoconch 
of the shell, but is one of the many septa built by the animal in retreating 
from the summit, which was afterwards broken off. 

The species is closely related to S. papulosa , but it differs in having a 
straighter columella and more wide-spreading callus on the body-whorl, 
which also has larger tubercles, placed farther apart. There is a fairly 
strong spur at the junction of the shoulder with the outer lip. 

locality .—W aikari. 


Struthiolaria papulosa (Martyn). (Plate 12, figs. 2, 4, 5, 6.) 

1786. Buccinum papuloeum Martyn, Univ. Conch., vol. 2, f. 64. 

1786. Buccinum coronarium Solander, Cat. Port. Mus. 

1788. Murex pes-struthiocameli Chemnitz, Conch. Cab. vol. 10 r figs. 1620, 1621. 
1700. Murex stramineus Gmelin: Linn., Syst. Nat., ed. 13, t. 1, pt. 6, 3642. 
1822. Struthiolaria nodulosa Lamarck, Anim. a. Vert., vol. 7, p. 147. 

1835. Struthiolaria nodosa Gray, in Yate’s New Zealand , p. 308. 

T 1830. Struthiolaria sulcata Jonas, Arch. f. Nat., i. 342, pi. 0, fig. 5. 

1842. Struthiolaria gigas Sowerby, Thes. Conch., 1, pi. 5, f. 17. 

1843. Struthiolaria papittosa Martyn : Gray in Dieff. New Zealand, vol. 2, p. 231. 

1849. Struthiolaria jtapulosa Martyn : Reeve, Conch. Jeon., vol. 6, pi. 1. 

1849. Struthiolaria strain inea Gmelin : Reeve, Conch. Icon., vol. 6, I, 3. 

1867. Struthiolaria papillaria Gray, Guide Moll. Brit. Mus., p. 76. 

1868. Struthiolaria papulosa Martyn: Adams, Gen. Her. M6u., pi. 27, f. 6, 6. 

1869. Struthiolaria papulosa Martyn : Chenu, Man. Conch., vol. 1, p. 263, f. 1649. 
1868. Struthiolaria stramineus Woodward, Man. Moll., pi. 4, f. 6. 

1873. Struthiolaria gigas Sowerby: Hutton, Cat. Mar. Moll. N.Z., p. 24. 

1873. Struthiolaria nodulosa Lamarck: Hutton, Cat. Mar. Mall. N.Z., p. 24. 

1873. Struthiolaria nodulosa Lamarck: Hutton, Cat. Tert. Moll. N.Z., p. 10. 

1873. Struthiolaria papulosa Martyn: von Martens, Crit. List, p. 26. 

1876. Struthiolaria papulosa Martyn: Paulucci, Butt. Soc. Malac. ltal ., ser. 2, 
vol. 2, p. 226. 

1880. Struthiolaria papulosa Martyn: Hutton, Man. N.Z. Moll., p. 67. 

1886. Struthiolaria papulosa Martyn : Tryon, Man. Conch. (1), vol 7, 133, pi 12, 
f. 34. 

1886. Struthiolaria gigas Sowerby: Tryon, Man. Conch. (1), vol. 7, 133, pi. 12, 
f. 37. 

1886. Struthiolaria sulcata Jonas: Tryon, Man. Conch . (1), vol 7, 134, pi. 12, 

f. 38. 

1887. Struthiolaria nodulosa Lamarck: Fischer, Man. Conch., p. 877, pi. 4, f. 6. 
1893. Struthiolaria papulosa Martyn: Hutton, Macleay Mem. Vol., p. 60. 

1897. Struthiolaria papulosa Martyn: Harris, Cat. Tert. Mott. Brit. Mus., i, 

p. 219. 

1904. Struthiolaria papulosa Martyn: Cossmann, Ess. PaUo. Comp., vol 6, p, 104 
1913. Struthiolaria papulosa Martyn: Suter, Man. N.Z. Mott., p. 274, pi 40, 
% 1. 

Among Recent specimens there is a considerable variation of form and 
sculpture. In some the spines on the shoulder are large, strong, and 
sharply pointed, while in others the shoulder bears only small, spaced 
nodules. The former may be regarded as the typical papulosa , while the 
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latter represent Sowerby’s gigas. In a card of five Stewart Island speci¬ 
mens in the Dominion Museum, two are typically nodulous; two have 
the nodules becoming obsolete on the later whorls, with a corresponding 
rounding of the shoulder; while the fifth has almost regularly convex 
whorls throughout, with the merest traces of the nodules on the rounded 
shoulder—it has, in fact, somewhat the appearance of Tryon’s figure of 
S. sulcata Jonas. 

It does not at present seem advisable to give any of these aberrant forms 
specific recognition. The one with rounded whorls and obsolete tubercles 
can, however, be distinguished easily, and it is possible that a separate 
species is represented. 

Localities. —Recent, Castlecliff and Kai Iwi, Wanganui; 1094, Manga- 
tahi River, Hawke’s Bay (very strong spirals — Plate 12, fig. 4); 875, 
Manaia Beach, Taranaki (M. Ongley); 858, below waterfall, Starborough 
Creek. 

The specimens from the last three localities are by no means typical. 
Those from Manaia and Starborough resemble a tumid form of the nodular 
variety, and have the nodules very closely placed. 

The only shell closely resembling S. papulosa from a possibly lower 
horizon than Pliocene is one from Kanieri. This is Hutton’s 8. emeta 
var. B of 1873. The specimen has very much the aspect of the Stewart 
Island shell with rounded whorls, mentioned al>ove, and was thought by 
Suter to be S. papulosa. Another specimen in the Geological Survey col¬ 
lection from the same district (154, Kanieri) has whorls more angled, but 
also only traces of nodules. Both an' fragmentary, and the second has 
the suggestion of a keel on the body-whorl. So until better specimens are 
found it does not seem justifiable to extend the range of 8. papulosa back 
to the Miocene. Several fossils from Kanieri have Wanganuian affinities, 
and may be from Pliocene strata in the neighbourhood. 

Struthiolaria frazeri Hutton. (Plate 13, figs. 8, 10.) 

1885. Struthiolaria frazeri (Hector MS.): Hutton. Trans. N.Z . Inst., vol. 17, 

p. 829. 

1886. Struthiolana fraseri Hector, Outline N.Z. Geol., p. 48, fig. 5, No. 1. 

1893. Struthiolaria frozen Hutton, Macleay Mem. Vol., p. 61. 

1897. Struthiolaria frozen Hutton: Harris, Cat. Tert. Moll. Brit. Mus., i, p. 220, 
pL vi, figs. 10, a, 6. 

1910. Struthiolaria frozen Park, Geol. N.Z., p. 162, fig. 81. 

1913. Struthiolaria frozen Hutton: Speight, Rec. Cant. Mus., No. 2, pt. 1, p. 31. 

1921. Struthiolaria frazeri Hutton: Suter, N.Z. Oeol. Surv . Pal. Bull. No. & 
p. 19. 

In revising Hutton’s types, Suter did not find that of S. frazeri , which 
Hutton described while he was in Christchurch. Professor Speight informed 
me in a private communication that it is not in Canterbury Museum, and 
thinks that the fine specimen in the Geological Survey collection at the 
Dominion Museum is probably the original type. Consequently this shell 
becomes the type of the species. 

Most of the specimens, including the type, have small blunt tubercles 
on the shoulder, but others have only the strong, regular, smooth, spiral 
ribs; of the former variety Harris’s figure is an excellent representation, 
while Hector’s figure is equally characteristic of the latter. 

As regards the localities, several obscure names have been given, so 
that it may be well to list and explain them here : Hutton (1885), Kiki- 
wheru Creek; Hutton (1886), Matapiro (found also in the Pareora system); 
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Hutton (181)3), Matupiro : Harris (1897), McLean’s station, Napier; Hutton 
(MS.) (UK)4), Ngaruroro Station and Motunau ; Park (1910), McLean's 
station, Napier; Kjieight (1913), Motuiiau; Suter (1921), Shrimpton's, 
Ngaruroro River; Marshall and Murdoch (1920), Nukiunaru, Wanganui 
district. 

Most of these refer to the same place. *’ Shrimpton’s '* was a station 
on the Kikowluro Creek, which is a tributary coming in on the north side 
of the Ngaruroro River, and forming the eastern boundary of the Matapiro 
Plain. McLean's was a station on the south side of the Ngururoro River, 
opposite Shrimpton's. (Rep. Geol. Explor., x, xii, xviii.) 

The statement that this series is “found also in the Pareora system ” 
refers, no doubt, to the specimen recorded from Motunau. 1 have not 
seen the specimen, so cannot confirm the identification. In any case, the 
Motunau beds are now recognized as belonging to a much higher horizon 
than the Pareora. The Blue ('lays of the Ngaruroro River, the type 
locality of this fossil, are equivalent to the. Nukumaru stage of the Wanga- 
nuian, so the record of S. frazeri by Marshall and Murdoch from Nukumaru 
is most interesting. Unfortunately, the specimen was broken to pieces in 
transmission from Mr. Suter. 

The identification of S. frazeri in the Wangaloa beds (Marshall, 1917, 
}). 451) is surely a mistake. 

Pour excellent specimens were collected bv Hr. Uttlev and the writer 
in a sandy pocket of the clays not far below the JScinde Island limestone at 
Maraekakaho, Ngaruroro River. 

Struthiolaria sp. Zittel. 

1864. Struthiolaria sp. Zittel, Heine der “ So vara” Geol. Theil, 1 Band, 2 Abt., 
Palaontotoyie row Xe.u Iceland, p. 36, pi. xv, fig. 3. 

In tlie Geological Survey collection from locality 120, Awatere Valley, 
are fragments which should probably lx* placed here; but their condition 
is no better than Zittel’s material, so no good purpose would be served by 
attempting specific description. 

A similar shell, but with sharper spines, occurs at Kaawa Creek, but 
here again only fragments are available. In both cases there is a strong 
callus on the inner lip, recalling that of S. spinosa , but the spire is flatter 
than in the Pareora shell, and the keel is weaker. 

(b .) Struthiolaria callosa Group. 

Struthiolaria callosa n. sp. (Plate 14, figs. 7, 8, 9.) 

Shell large, ovate, with gradate spire, about same height as aperture ; 
whorls five, angled about middle with wide slightly-inclined shoulder, 
body-whorl bicarinate ; sculpture, fine regular spiral threads on upper 
whorls, becoming obsolete on lower, the shoulder-angle furnished with about 
8 distant strong tubercles, lower keel also lias tubercles but smaller and 
more numerous; suture slightly undulating, filled with layer of enamel 
which towards aperture reaches to tubercles above; aperture inclined, 
ovate ; outer lip reflexed, moderately thickened, wedge-shaped, sinuous, 
projecting slightly at shoulder but more so at lower keel, bent then in wide 
shallow sinus to anterior canal; columella concave, bent to right below 
and ending in rounded beak; inner lip with enormous callus-padreaehing 
suture above, ending below about middle of base with rounded knob which 
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is separated from beak by deep rounded lightly-calloused channel; similarly 
at its junction with outer lip above, pad ends in rounded knob, causing a 
channel on shoulder. 

Holotype in collection of the New Zoaland Geological Survey. 

Height, 70 mm.; diameter, 50 mm. 

Localities .—1037, Hurupi Greek, Pulliscr Bay, 300 yards above mouth, at 
base of Tertiary beds (holotype) (also collected by Dr. J. A. Thomson); 1005, 
grit band, Kururau Itoad, Piopiotea West Survey District (L. I. Grange). 

The following localities have provided fragmentary specimens belonging 
either to this species or to one closely related : 619, Paparoa Rapid*, 
Wanganui River; 832, below crossing, Mohaka River; 859, Dead man's 
Greek, Marlborough (Dr. J. A. Thomson) ; 904, quarter-mile south of saddle, 
Okaroa Road, Rangi Survey District (Dr. .1. Henderson); 1017, 1049, grit 
band east of mouth of Okahukura Tunnel, Rangi Survey District (L. 1. 
Grange); 1052, 25 chains along road east side of Okahukura saddle, liangi 
Survey District (L. I. Grange); Lower Awatere beds, Tachell's (’reek, 
Marlborough ( 8. tuberculata of Suter, N.Z. Geol . Surv. Pah Ball. No. 8, 

p. 31). 

Struthiolaria fortis n. sp. (Plate 14, figs. 1, 2, 3.) 

Shell small, ovate, with gradate spire shorter than aperture ; whorls 
5 remaining, angled about middle with sloping shoulder, body-whorl 
bicarinate ; sculpture, shoulder with few obsolete spiral threads, angle armed 
with 7 or 8 strong tubercles, and keel with smaller and closer ones, growth¬ 
lines very strong, suture undulating and showing layer of enamel getting 
higher towards aperture ; aperture inclined, semilunar, produced into very 
short canal below ; outer lip retlexed, thickened, wedge-shaped in cross- 
section, bisinuous, more projecting at lower keel than at shoulder-angle ; 
inner lip with enormous pad, not surmounting shoulder, but very thick 
and with strong projecting ends, forming channel between beak and basal 
end of pad, and another on shoulder ; columella concave, strongly bent to 
right below. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 33miu.; diameter, 21 mm. 

Localities . - * 1035 (holotype), Shelton’s Whare traverse, Block XI, 
Tutamoe Survey District, Raukumara Division (E. O. Macpherson); 1044, 
Motumati Waterfall, Waingaromia Survey District, Raukumara Division 
(-= S. calcar Hutton of Marshall, 1910, N.Z. Geol. Surv. Bull. No. 9 (n.s.), 

p. 22). 

This species differs from S. callosa in its much smaller size, and narrower 
pad projecting sharply at both ends and forming deeper channels. The 
columella is also more bent to the right, and the whorls are lower. 

Struthiolaria armata n. sp. (Plate 14, fig. 4.) 

This species resembles S. spinifera just as 8. callosa resembles S. spino&a. 
It has a high spire with very sloping shoulders and long strong spines on 
the shoulder-angle, 7 to 8 on the body-whorl and 6 on each of the spire- 
whorls. 

The suture is filled with a layer of callus which ascends to the tubercles 
above, while the inner-lip pad extends to about half-way between the 
tubercles and the suture, but does not quite bury the spines. The giowth- 
lines are very strong, but there is no spiral ornamentation. 
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As only spires of three specimens are available, full specific description 
cannot be given, but the characteristic and easily identified spire justifies 
the application of a specific name. 

Localities . — Muddy ('reek, Tutamoe Survey District, Raukumara 
(M. Ongley and R. 0. Macpherson); 1034, lowest band, Shelton’s Whare 
traverse, Block XI, Tutamoe Survey District. 


Struthiolaria obesa Hutton. (Plate 14, figs. 5, 6.) 

1885. Struthiolaria obesa Hutton, Trans . N.Z. Inst., vol. 17, p. 329. 

1887. Struthiolaria obesa Hutton, Proc. Linn . Soc. N.S.W., ser. 2, vol. 1, p. 217. 

1913. Struthiolaria (Pdicar ia) obesa Hutton: Speight, Rec . Coni. Mus., No. 2, 
pt. 1, p. 32. 

1915. Struthiolaria {Pdicaria) obesa Hutton: Suter, N.Z. deal. Sur. Pal. Bull. 
No. 3, p. 7, pi. iv, fig. 3. 

The aperture of this species is very like that of S. callosa. The 
calloused pad surmounts the shoulder, passes the suture, and adheres to 
the whorl above. Anteriorly the pad ends in a raised knob separated by 
a smooth channel from the beak. The columella is only moderately bent, 
ending in a strong beak, and the outer-lip callus does not form the body- 
whorl. The shell is consequently not a Tylospxra ( = Pelicaria), as Suter 
thought, but a Struthiolaria of the callosa group. 

The spire-whorls are convex, the body-whorl obsoletely bicarinate, and 
there are traces of fine spiral striae. As the tendency of the genus seems, 
in the main, to have been towards a loss of tubercles in the more advanced 
forms, this species appears to have reached a gerontic stage. 

Localities. —Shepherd’s Hut, Waipara; Porter River, Trelissick Basin. 

These specimens are in the Canterbury Museum, and were kindly lent 
by Professor Speight. 

? Awamoa. A fragmentary specimen in Mr. Finlay’s collection. The 
aperture and callus are broken off, so the identity is not quite certain. 

The Porter River specimens are identical in state of preservation and 
appearance with the Shepherd’s Hut ones; even the scattered grains of 
sand adhering in both cases are similar, suggesting that they are from 
the same locality— i.e , Waipara. 


Struthiolaria sp. 


(c.) Struthiolaria vermis Group. 


A single distorted shell from the Tawhiti beds, probably of Upper 
Miocene age, is of great interest, for it marks the first known appearance 
of this group in the Tertiary sequence. The ornamentation consists of 2 
and later 3 spiral cinguli on the spire-whorls, and so resembles that of 
S. tricarinata. The base has but 3 or 4 strong cords, a condition found only 
in the Lower Pliocene forms S. canaliculata , S. acuminata , and S. monilifera. 

Locality. -1091, base of sandstone, three miles south-east of Trig. 8. 45, 
north border Waiapu Survey District (Dr. J. Henderson). 


Struthiolaria canaliculata Zittel. (Plate 15, figs. 15, 16.) 

1864. Struthiolaria canaliculata Zittel, Reise dtr “Novara,” 1 Bd., 2 Abt, 
p. 34, pL xv, fig*. 1, a, b. 

1873. Struthiolaria sulcata Hutton, Cal. Tert. Moll., p. 10 (not of Jonas, 1829), 
1887. Struthiolaria sulcata Hutton, Proc. Linn. Soc. N.S.W., ser. 2, vol. 1, p. 217. 
1914. Struthiolaria canaliculata Zittel: Suter, N.Z. Oeol. Surv. Pal. Bulk No. 2, 
p. 17, pL xvii, fig*. 8, a, b. 

Suter quotes, in the synonymy, Hector’s figure of 1886. This, from its 
elongated outline, must have been drawn from a specimen of S. acuminata 
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n. sp., which Hutton did pot separate from Zittel’s S. canaliculata. The 
latter is easily distinguished by its robust form, strong square spiral cords, 
and deep flat interstices. The suture is situated in a wide canal, and in 
some cases a fourth rib appears low down on the penultimate whorl. 

Locality.-Zittel gives as the locality “ Awatere Valley,*' which is some 
what indefinite, but Dr. J. A. Thomson collected two typical specimens 
from 858, “ below waterfall, Starborough Creek, lower end Awatere Valley.” 
This is probably the type locality, and the species must be considered as a 
Pliocene one. 

Struthiolaria zelandiac Marshall and Murdoch, 1920. (Plate 15, figs. 17,18.) 

1920. Struthiolaria zelandiae Marshall and Murdoch, Trans. A \Z. Inst., vol. 52, 
p. 130. pi. vii, figs. 11, 11a. 

In this species an advance from such types as <S. canaliculata and 
S. acuminata is marked by the appearance of a strong secondary spiral 
cord in each of the interstices between the 4 primary spirals. There is also 
a tendency for the second and third primaries to divide, and when this 
happens each part is often weaker than he secondaries. Thus the 4 spirals 
of <S. canaliculata may be represented by 7, 8, or 9 spirals in S. zdandtae. 
The holotype figured by Marshall and Murdoch belongs to the last kind. 
As most of the specimens are flattened by pressure, the figures of Marshall 
and Murdoch make this shell appear too broad; a side as well as a front 
view is therefore given on Plate 15, figs. 17, 18. The deep canaliculate 
suture shows that this species has reached a gcrontic stage. 

Localities.— Waipipi Beach, west of Wairoa Stream, Waverley (type); 
876, mouth of Waihi Stream, Hawera (M. Ongley) (first form = S. cattail - 
culata of Suter, N.Z. Oeol. Surv. Pal. Bull. No. H, p. 25); mouth of 
Waingongoro River, Taranaki (Dr. 0. H. I’ttley and J. Marwick). 

Struthiolaria acuminata n. sp. (Plate 15, figs. 11, 12.) 

1880. Struthiolaria sulcata Hector, Outline of N.Z. Oeol. t p. 50, fig. 0, No. 7 (not 
of Hutton, 1873). 

1914. Struthiolaria sulcata Hutton: Chapman, Australasian Fossils , p. 200, 
fig. 103, F (not of Hutton or Jonas). 

Shell somewhat small, ovate, with acute turreted spire longer than 
aperture. Whorls 6, gradually increasing; sculpture, whorls immediately 
below apex convex and with spiral cords, third whorl bicarinate, keels being 
marked by 2 strong cinguli, on fourth and fifth whorls these become much 
stronger, raised and rounded, angle of shoulder has now developed strong 
raised band so whorls are tricarinate, interstices being rounded and a little 
wider than spiral ribs; on body-whorl are 5 strong raised rounded cinguli, 
the lowest near fourth and slightly weaker than the others; on base are 
4 strong spiral threads with wide interstices; the whole surface spiralled 
with fine obsolete threads, crossed by sinuous growth-lines; suture situated 
in channel formed by strong spirals, whorl being slightly depressed between 
top spiral and suture; aperture ovate, channelled above and produced 
below into very short canal; outer lip reflexed, thickened, edge rounded, 
sinuosity very shallow; columella concave, ending in truncated beak, bent 
to right, inner Up with moderate regular callus equal in width to that of 
outer Up, and not ascending on body-whorl above outer llip. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 43 mm.; diameter, 26 mm. 
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Loculitus. 1040, greensand below Wairarapa limestone, at Twaite's 
cutting, five miles south of Martinborough (holotypc); coast half-mile east 
of Ruaniahanga River mouth, Palliser Ray (Dr. J. A. Thomson). 

Remarks. —This shell is intermediate in a}>pearance between 8. canali- 
culata and 8. tricarinata ; it is higher in the spire than either, more slender 
than the former, with rounded ribs and wider interstices; it may be dis¬ 
tinguished from the latter by its 5 regular, strong, rounded ribs on body- 
whorl, and only 4 cords on the base. 

llutton collected this species from " east ('.oast, Wellington," but did 
not separate it from S. canaliculata. The figure so labelled in Hector's 
Outline must have been drawn from a specimen of 8. acuminata , for it shows 
the high spire. 

Struthiolaria monilifera Suter. (Plate 13, fig. 7.) 

1873. Struthiolai la cmyulata Zittel var. B Hutton, Cat. Tert. Moll., p. 11. 

1880. Struthiolaria cmyulata Hoctor, Outline of X.Z. (hoi., p. 51, fig. 0, No. 17 
(not of Zittel). 

1014. Strath tola i ta cmyulata subsp. mom lift ra Suter, X.Z. O col. Sure, Pal. Hull. 
Xo. 2, p. 18, pi. 1, iig. 10. 

As has been stated above (p. 179), 8. cmgutata belongs to the 8. papulosa 
group, but S. monilifera has the characteristic outline, aperture, and 
typical arrangement of cinguli shown by the 8. vermis group; it must 
therefore be granted at least specific distinction from 8. cingulaia. These 
features, together with the strong spirals on the base, show that the closest 
relationship is to 8. acuminata. The mistake of coupling S. monilifera 
with S. cingidata was caused by Hutton's wrongful identification of a shell 
lrom Patea as the latter species. This shell, also an undoubted member 
of the vermis group, was Hutton’s plesiotype of 8. cingulaia, and was 
figured by Suter (1914). It is here described and named as a new species, 
8. ruqosu (see p. 189). 

No good specimens of 8. cingidata were available for the figure of this 
species in Hector’s Outline , so one was drawn from Hutton’s variety B— 
t.e., 8. monilifera. 

Struthiolaria tricarinata Lesson. (Plate 15, figs, ti, 7.) 

1830. Strvtkiulana tricarinata I^oshou, Ann. Set. Xat., soi. 2, voL 10, p. 250. 

1880. Struthiolaria rcnniM tricarinata Lcmoii : Hutton, Man. X.Z. Moll., p. 08. 

1913. Struthiolaria i'f rini v tricarinata Lesson: Suter, Man. X.Z. Moll., p. 270. 

The strong spiral cinguli of this shell show that it is a more primitive 
form than 8. vermis, and on that account it is deemed advisable to grant 
it lull specific recognition. No doubt intermediate forms occur, but the 
extremes arc well separated. 

On the base are about 7 fine spiral lines, showing an advance from 
S. acuminata, which has only 4 strong cords. 

The specimen here figured is iu the Dominion Museum collection, and 
conies from Farewell Spit, Nelson. 

Fossil Locality - Lunguard Blufl, Wanganui (R. Murdoch). 

Suter (1913) wrongly quotes in his synonymy of 8. tricarinata Gray’s 
record of 8. scutulata Martyn, in DiefTonbach’s Nevi Zealand. Gray merely 
lists 8 . scutulata as recorded from New Zealand by Martyn, the author of 
the species. The mistake originated in Martyn’s statement that B. scutu - 
latum was a New Zealand shell. In the same synonymy (Suter, 1913) 
Hutton’s use of S. scutulata as of Deshayes is given as being intended for 
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S. tricarinata. This also appears to be a mistake, for in his Manned (1880, 
p. 219) Hutton used &. australis time!. as the equivalent of his S. scutulata 
Desh., and listed S. tricarinata as a different species 

Struthiolaria parva Suter. (Plate 13, figs. 5, 10.) 

1915. Struthiolaria parva (Hutton MS.): Suter, N.Z. (feot . Surr. Pat. Hull. No. 3, 
p. 7, pi. iv, iig. 4. 

As the locality of the holotype is unknown, it is a pity that this shell 
was described. In appearance it resembles young S. reruns, particularly 
those forms which have the tubercles well developed. If the specimen 
represents the normal adult it is a valid species, closely related to *S. tin 
carinata and S. vermis. 

Struthiolaria vermis (Martyn). (Plate 15, figs. I, 2.) 

178(5. Huecinum reruns Martyn, t’nir. Couth., veil. 2, fig. 53. 

1790. Slurejc australis («im4iu: Linn., Spat. Nat., ed. 13, 1, 3512. 

1822. Stmthiolaria crenulala Lamarck, Amm. s . Vert., vol. 7, p. 148. 

1835. Struthiolaria crenulata Lamarck: Q. & (*., "Astrolabe," vol. 2, p. 430, 
pi. 31, figs. 7 9. 

1835. Struthiolaria < renulata J^amarck : (?ray in Yato’w New Zealand , p. 308. 

1842. Struthiolaria mernns fclowcrby, The*. Conch., vol. 1, p. 23, pi. 6, figs. 12, 
13, 19. 

1849. Struthiolaria australis llcove, ('onch. Iron., vol. 0, tig. 1. 

1868. Struthiolaria rermis Martyn : Adams, Gen. Her. Molt., pi. 27, fig. 0. 

1859. Struthiolaria reruns Martyn: Chenu, Man. ('onch ., vol. 1, p. 203, fig. 1653. 

1873. Struthiolaria scutulata Desh. : Hutton, ('at. Mar. Midi. N.Z., p. 24 (wrongly 
attributed to Desh., not of Martyn). 

1873. Struthiolaria vermis Martyn: Hutton, Cat. Mar. Moll. X.Z., p. 24. 

1873. Struthiolaiia vermis Martyn: Hutton, Cat. Tcrt. Moll. N.Z., p. 10. 

1873. Struthiolaria australis (Jinclin : von Mai tens, Crit. List, p. 26. 

1876. Struthiolaria vermis Martyn : Paulucci, Hull. Soc. Malac. Hal., ser. 2, vol. 2, 
p. 229. 

1880. Struthiolaria australis Clmclin : Hutton. Man. N.Z. Moll., p. 68. 

1880. *Struthiolaria inermis Sowerby : Hutton, Man. N.Z. Moll., p. 68. 

1885. Struthiolaria vermis Martyn: Trvon, Man. Conch., wr. 1, vol. 7, p. 133, 
pi. 12, tigs. 35, 36. 

1893. Struthiolaria vermis Martyn : Hutton, Macleay Mem Vol., p. 61. 

1894. Struthiolaria vermis Martyn: Harris, Cat. Tert. Moll. Brit. Mus . (Aust.), 

p. 219. 

1904. Struthiolaria vermis Martyn : ('ossman, Afar. Palm. Comp., vol. 6, pi. 8, 

fig. 2. 

1913. Struthiolaria vermis Martyn: Suter, Man. N.Z. Moll., p. 276, pi. 40, fig. 2. 

There is a considerable amount of variation in living specimens of this 
shell, and when one goes back to the Pliocene the variations are still more 
considerable. All the Recent examples ap|>ear to have the same very fine 
spiral striae of somewhat irregular strength. The prominence of the spiral 
cinguli, and the presence on them of tubercles, are the most variable 
features. The arrangement of these cinguli corresponds to that of S. canal i- 
culata , and, indeed, to that of the whole group. 

localities. —Castlecliff; ? Petane. 

Struthiolaria media n. sp. (Plate 15, figs. 13, 14.) 

Shell somewhat small, ovate, with turreted spire about equal in height 
to aperture; whorls 6, regularly increasing; sculpture, the first two 
whorls convex with from 6 to 8 spiral threads, with slightly wider inter¬ 
stices, third whorl with about 12 spiral threads, two very weak cinguli 
beginning to appear, fourth and fifth whorls with 2 strong cinguli, the 
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whole surface with about 12 spiral threads some of which arc more pro¬ 
minent than others, body-whorl with 4 strong rounded spiral cinguli, and 
a fifth rudimentary on base, which has 6 stronger threads and 4 or 5 weak 
ones, the fine spirals of spire continue on body-whorl, but in interstices 
of cinguli there is generally one more prominent than others; suture 
bounded below by narrow flat surface; aperture ovate, channelled above, 
produced below into very short canal; outer lip reflexed, thickened, edge 
rounded, sinuosity very shallow. Columella concave, ending in truncated 
beak bent to right, inner lip with regular callus, about equal in width to 
outer lip. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 36 mm.; diameter, 23 mm. 

Localities .—81, Castle Point, east Wellington ; 1040, Twaite’s Cutting, 
Martinbo rough. 

Remarks. -This species differs from 8. acuminata in its shorter spire 
and weaker cinguli; from 8. parva in its greater size, wide cinguli, and 
many more spirals on base. The nearest relationship is to 8. fossa and 
to 8. convexa. The former has weaker cinguli, flat sides, and canali¬ 
culate suture, while the latter may be distinguished by its very much 
weaker cinguli and convex outline. The systematic position is probably 
between S. acuminata and 8. convexa , development being along the lines 
of a weakening of the spiral cinguli and an increase in the number and 
decrease in strength of spirals on the base. 

Struthiolaria convexa n. sp. (Plate 15, figs. 3, 4.) 

Shell ovate, plump; spire acute, about same height as aperture; proto¬ 
conch an elongated bulbous nucleus, at right angles to axis of shell; whorls 
6, increasing rather rapidly, convex in outline; sculpture, first three conch- 
whorls have 11 regular spirals, with interstices of slightly greater width, 
on fourth whorl a single thread in most of interstices, on fifth and sixth 
whorlB secondary threads rapidly increase in number, generally l on each 
side of and close to primaries, with 1 or more in wide interspaces; suture 
with a flattened border on first four whorls and in shallow channel on last 
two; aperture ovate, channelled above, produced below into veiy short 
widely-open canal; outer lip reflexed, thickened, edge rounded, sinuosity 
very shallow; columella concave, ending in beak bent to right; inner 
lip with fairly regular callus, equal in width to and hardly ascending above 
junction with outer lip. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 43 mm.; diameter, 28 mm. 

Localities. —1089, blue clays, Okauawa Creek, Ngaruroro River; 184, 
blue clay west of limestone scarp, Porangahau Creek, Ruataniwha Plain 
(holotype); 231, McLean’s station, south side of Ngaruroro River, 
Hawke’s Bay; blue clays below Napier limestone at many localities in 
the Ngaruroro and Matapiro Survey Districts, Hawke’s Bay. 

Retnarfo. —Distinguished from S. vermis by convex outline and more 
regular sculpture. Many of the larger specimens show a definite grouping 
of the spiral striae corresponding to the cinguli on other members of the 
group. The species is closely related to 8. fossa , but it seems to have 
diverged along a line of increasing convexity instead of increasing flatness 
of the whorls. Some of the specimens are difficult to separate from 
8. vermis, but in the latter species the spiral striae are always finer and 
more irregular. 
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Struthiolaria fossa n. sp. (Plate 15, figs. 8, 9.) 

Shell small, ovate; spire gradate, about equal in height to aperture ; 
whorls 5, but apex broken, early whorls convex, later ones with high 
shoulder and sides inclined to be flat; sculpture, first three whorls regularly 
spiralled by 12 fine cords with equal interstices, on penultimate whorl these 
become narrow ridges with wide interstices, there are also 2 obscure but 
wide cinguli, the raised shoulder has now 3 fine spiral threads ; body-whorl 
with 5 spirals on shoulder, and 21 narrow spiral ridges with wide inter¬ 
stices below, the 6 on base being slightly stronger; 5 obscure cinguli with 
equal interspaces; suture in deep channel, 2 mm. wide; aperture ovate, 
channelled above, produced below into very short open canal; outer lip 
thickened, reflexed, only slightly sinuous, edge rounded, columella concave, 
ending in beak bent forwards and to right; inner lip regularly calloused, 
equal in width to outer lip, not ascending on body-whorl. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 36 mm.; diameter, 25 mm. 

Locality. —191, Shrimpton’s, Kikowhero Creek, Ngaruroro River, Hawke’s 
Bay. 

Remarks .—This species is characterized by the deeply excavated channel 
round the shoulder of the whorls. In ornamentation it resembles some 
varieties of S. vermis , but may be distinguished by the much stronger and 
more regular spiral ridges, as well as by the even, though weak, cinguli. 
It further differs from S. parva in having weaker cinguli and flatter sides. 

A close connection exists between S. fossa and 8. convexa; both occur 
in the same district and in the same formation. The two shells are easily 
separated, however, by means of the canaliculate suture and flat sides of 
the former. These features show that the species is not only more advanced 
than 8. convexa , but is also a phylogerontio development. 

Struthiolaria rugosa n. sp. (Plate 13, fig. 2.) 

1914. Struthiolaria cingulata Zittel: Suter, N.Z. Qeol. Surv. Pal. Bull. No. 2, 
pi 1. fig. 9 (not of Zittel). 

Shell ovate, spire about same height as aperture; whorls 6, convex; 
sculpture, spire-whorls with 5-6 strong cords with narrow interstices, lowest 
cord being wide and having secondary spirals on it and on wide interspace 
below it, body-whorl with 15 equal cords, with interstices of almost same 
width and generally containing fine secondary spiral, growth-lines very 
strong over whole shell, giving spiral cords a moniliform appearance; 
aperture ovate, channelled above, with very short wide canal below ; outer 
lip thickened, reflexed, bisinuous; inner lip with strong regular callus 
equal in width to outer lip ; columella concave, strongly bent to right below. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 40 mm.; diameter, 27 mm. 

Locality. —Patea. 

Remarks.—As stated on page 179, this shell was Hutton’s plesiotype of 
8. cingulata Zittel. This mistake arose from Zittel’s figure representing a 
specimen with unusually convex whorls; but the characteristics features, 
obsolete bicarination of the body-wliori, and the disposition of the inner 
lip-callus show that 8. cingulata belongs to the papulosa group, whereas 
there can be no doubt that this specimen falls under the vermis group. 
In outline it is very near 8 . convexa, but is easily distinguished by the strong 
spiral cords, which are rendered moniliform by the prominent growth-lines. 



Transactions. 


190 


Literature. 

Coshmann, M., IfNIl. Essais de Paltocom hologie comparh, vul. 4. 

- 1004. lhid. t vul. 0. 

Fischer, P., 1887. Manuel de (''onchyhdogie. 

Gkabau, A., 1902. Studio in (Gastropoda, American Naturalist, vol. 30, No. 432. 

- • - 1904. Phvlogony of Fusui and its Allien, Smith. Mine. Coll., vol. 44, No. 1417. 
(In ay, J. K., 1857. Guide to the Systematic Distribution of Mdlusca in the Brit. Mas., 

Part 1. 

Harris, G. F m 18117. Catalogue oj Tertiany Mollusca, Brit. Mus., pt. i, Australasia. 
Medley, C., 1899. Records of the Australian Museum, vol. 3, No. 5. 

J ikes-Browne, A. J., 1909. Pivc. Malacological Sac., vol. 8. 

Marshall, P. # 1917. The Wangaloa Beds, Trans. X.Z. Just., vol. 49. 

McDonald and Trueman, 1921. Tho Kvolution of Mossic Gastropods, Quart. Jour. 
Oeal. Svc. t vol. 77. 

McKay, A., 1879. The Geology of tho District between Waipukurau and Napier, 
Rep. (hoi. Explor. during IS7S 79, No. 12. 

(Jktmann, A. E., 1901. Tertian Tmeitebrates, Princdown University Expedition to 
Patagonia, vol. 4, Palaeontology, pt. 2. 

Park. J., 1918. Geology of the Oamaru District, X.Z. (hoi. Sure. Bull. So. H0 (n.s.)* 
»Si huchkkt, ( '., 1905. Bulletin C.S. Nat. Mus. Mo. ,53, pt. i. 

Npeiuiit, It., 1917. The Tertiary Beds of Trelissiek Basin, Trans. N.Z. Inst., vol. 49. 
Htktnmann and Win kens, 1908. Arkiv. f. Zoologi K. Svenska Vetensk.. Bd. 4, No. 6. 
fcU’TEK, H., 1913. Manual of the X.Z. Mollusca. 

■ 1914. X.Z. Ueol. Surv. Pal. Bull. Xo. : l. 

-1915. X.Z. Ueol. Surv. Pal. Bull, Xo. 3. 

- 1917. X.Z. (led. Sun. Pal. Bull. Xo. 5. 

Tate, R., 1889. Gastropods of Older Tertiary of Australia, Trans. Roy. Soc. South 
Aust., vol. 11. 

Tate, R., and May, W. L., 1901. Census of Marine Mollusca of Tasmania, Proc. Linn- 
Soc. X.S.W., vol. 26, pt. 3, No. 103. 

Thomson, «J. A., 1913. Materials for the Palaeontology ot New Zealand, X.Z. (hoi. 
Svrv. Bull. Xo. J. 

Trkchmann. 0. T., 1917. Cretaceous Mollusca from New Zealand. Cent. Mag. (n.s.). 
dee. 6. vol. 4. 

Trueman, A. K., 1922. Journal of Geologyj, vol. 30. No. 2. 

Tryon, G. W., 1885. Manual of Conchology, vol. 7. 

WlLOKEN**. ()., 1904. Revision der Fauiia der Quiriquina-Schichten, Nev . Jahr. f. 
Min., Arc., Beil, xviii. 

-1911. Die Mollusken der Antarktisehen Tertiar, Wiss. Ergeb. der Schwed. Sudpol. 

fixpid., Bd. 3, lief 13. 

- — 1922. The Upper Cretaceous Gastropods of New Zealand, X.Z. Ged. Surv . 

Pal. Bull. Xo. 9. 

Zittel, K., 1864. Reise der “ Novara ,” Geol. Theii, 1 Band, 2 Abt., Palaontologie von 
Xeu-Seeland. 



Marwick.*-- Pliocene Mottusca fom Hawke's Bay, 


191 


Palaeontological Notes on some Pliocene Mottusca from Hawke's Bay. 

By J. Marwick, M.A., N.Z. (Geological Survey. 

[Head, by permission of the Director of the N.Z. Geological Survey » before the Wellington 
Philosophical Society, 9th August, 1922 ; received by Editor, 31st December, 1922 ; 
issued separately, 6th June, 1924. | 

Plates 10, 17. 

Thk following notes formed part of a paper on the geology of the 
Ngaruroro-Waipawa district, read before the Wellington Philosophical 
Society by Dr. U. H. Uttley and the writer. It is hoped that the main 
part of the paper will be published next year. 

All of the fossils mentioned below came from the clays and sands 
known as the Petane clays, which underlie the Petane limestone and 
overlie the Te Aute limestone, and which are beaa-tofully exposed along 
the Ngaruroro River, especially around Maraekakaho. 

The percentage of Recent Mollusca was found to be 63; but it would 
be incorrect to use this as a ground for correlation with faunas worked 
out by the late Mr. Suter, for many species regarded by him as Recent 
have been separated as distinct. The presence of the large Latrarin solida 
Hutton and Melina zealandica Suter, as well as the low percentage of 
Recent forms, shows that the beds an* older than the Castlecliffian 
(Maishall and Murdoch, 1920, p. 120), while many Upper Wanganuian 
species, such as Dnttia btwhanani (Hutton), DriUia wanganniensis (Hutton), 
Balhytoma nodilirata (Murdoch and Suter), Philobyra trigonopsis (Hutton), 
Struthiolaria frazeri Hutton, &c., forbid correlation with the Waipipian. 
Thus the Nukumaruian or Middle Wanganuian is indicated as the age of 
the Petane clays. 

Anomia undata Hutton. (Plate 16, figs. 9, 13.) 

1886. Anomxa undata Hutton, Trans. N.Z. Inst., vol. 17, p. 324. 

1893. Anomia undata Hutton, Mucleay Mem. Vol., p. 90, pi. 9, ti*. 95. 

1915. Anomia undata Hutton : Suter, N.Z. Geol. Sure. Pal. Hull. No. 3 , p. 48 

This species was founded on “ undulations . . . more or less 

parallel ” shown by the type and other specimens. It is well known 
that the animals of this genus reflect the sculpture of the shell to which 
they are attached, so the undulations are useless from a classificatory 
point of view. Those of the holotype are a copy of the coarse concentric 
sculpture of a peleoypod, perhaps Chione sabmlcata Suter. Anomia undata , 
nevertheless, should be retained, for it has other quite distinctive features. 
Mr. W. R. B, Oliver, who has studied the Recent forms, found that 
A. huttoni could not be separated from A. trigonopsis; therefore it will be 
sufficient to differentiate undata from the latter secies. The holotype is 
a young shell, and naturally does not show the distinguishing characters 
as clearly as the adult. That a very young A. undata agrees with the 
adult A. trigonopsis merely suggests that the former is an offshoot from 
the latter. In sise A. nndata far surpasses A. trigonopsis, the average adult 
being 80-90 min. in diameter, the shape where growth has Wen free is 
circular to slightly oval, and the almost smooth surface is traversed by 
faint growth-lines and a few irregular concentric striae. The full-grown 
A. trigonopsis is generally under 50 mm. in diameter, and has often radial 
ribs, though this feature is not oonstant; the majority of large shells 
seen are inclined to be of irregular shape. The most reliable way to 
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identify the species is by means of the muscular scars. This again is an 
extremely variable character, but the variations do not ^onccal the fact 
that there are two quite distinct forms. The left valve of Anomia has 
three muscular scars on the central disc ; the uppermost, and the anterior 
or middle one, are byssal adductors, while the lowest or posterior is the 
adductor of the valves. 

In the young A . undata the arrangement of these scars is much the same 
as that of A . trufonopsis—i.e., triangular, the uppermost being much larger 
than either of the others. In the adult A. utuiata the three impressions 
are arranged almost in a vertical line, and are crowded together. An 
elongated A. trigonopsis , such as the neotype figured by Suter (1915), 
often shows a somewhat similar arrangement, but the lower byssal adductor 
is still paired with the valve-adductor, and both are separated from the 
upper byssal adductor (see Plate 16, fig. 10). In fully-grown A. undata the 
valve-adductor is generally the largest; this is never so in the other species. 

Suter’s identifications, being based on the undulations, are unreliable ; 
indeed, the true A. undata was generally classed by him as A . huttoni, 
which according to his usage comprised the smooth, circular shells. 

The species does not appear to have existed in the Miocene ; it is 
particularly common in the Petane clays at Maraekakaho, also at Nuku- 
maru, while there is a Recent example in the Dominion Museum from 4n 
unknown locality. 

Lima mestayerae n. sp. (Plate 16, figs. 11, 12.) 

Shell small, inequilateral; beaks elevated, distant, incurved, sharp, 
anterior end fairly straight and oblique above, rounded below; posterior 
end convex, flattened above; sculpture of 22 strong rounded radial ribs, 
with irregular scales and equal interstices in which are close regular scaly 
concentric ridges, which do not surmount ribs, submargin with about 8 
somewhat irregular narrow ribs and strong growth-lines, posterior ear 
with 4 narrow ribs, ears small and inconspicuous; hinge-line with a well- 
marked tubercle on each side ; ligamental area broadly triangular, high, 
with narrow concave triangular resilifer traversing middle ; margins dentate. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 16 mm.; length, 14 mm. 

Locality .—1096, clays below limestone, Esk Bridge, Petane. 

Remarks .—Distinguished from L. lima by small size and greater number 
of ribs, 22 instead of 18. Compared with a young L. lima of the same size, 
the ears of L . mestayerae are much smaller, the shell is narrower and cons^ 
quently the ribs also, while the ligamental area is a great deal higher.. I am 
indebted to Miss Mestayer for the loan of Recent material for comparison. 

Venericardia (Pleuromeris) marshalli n. sp. (Plate 16, figs. 1, 2.) 

1906. Venericardia corbis Philippi: Suter, Trans. N.Z. Inst ., vol. 38, p. 317 
(not of Philippi). 

1913. Venericardia corbie Philippi: Suter, Man. N.Z. Moll., p. 908, pi. 53, fig. 3 
(not of Philippi). 

1915. Venericardia unidentata (Baeterot): Iredale, Trans. N.Z. Inst., vol. 47, 
p. 487 (not of Basterot). 

The identification of this New Zealand shell with V. corbis , a Pliocene 
and Recent species of the Mediterranean, was made by Dr. W. H. Dali, 
and was accepted by Suter (1906, p. 318). Such a distribution is in itself 
suspicious; and as, by good fortune, the Dominion Museum has a copy of 
Philippi’s Enumeratio MoUuscorum SiciUae , in which P. corbis is described, 
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Plate 10 



Figs. 1, 2. — Venericardia manhalli n. sp. : holotypo. x 4. 

Figs. 3, 4. —Venericardia minima n. sp.: holotypo (fig. 3). X 12. 

Fig. 6.—Lucinida dtapar (Hutton): holotypo. x 1. 

Figs. 6, 7, 8.— Myttxta finlayi n. sp. : holotypo (fig. 8). X 4. 

Fig. 9.— Anomia undata Hutton: interior of holotypo. x 1. 

Fig. 10. —Anomia trtgonopsi* Hutton : specimen from Target dully. X 1. 
Figs. 11, 12. — Lima meetaytrae n. sp.: holotype. x 1. 

Fig. 13.—.4nomia undata Hutton (adult): Marackakaho. x 1. 

Pact p. J00.1 
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Plate 17. 



Fio. L Anadin npnghti n. sp. • hoIot\pc\ % 2. 

Fio 2 At'ixin t nth turn mien n. 8p. : holotype /■ 1. 

Fia. .*1 1 n/trhtt pt'KiHiopsti (Hutton): holotype. > 2. 

Fio 4 .—('onunelhi h'lmilloni (Hutton): Mar&ekakaho. < 1 
Flos ft, 11 .—Eulnna chnatyi n «p. : holotype. 1. 

Fio. 0. — Wnrfjniplla brevetpita n. sp. : holotypc. x 2. 

Flos. 7, 10 .—Xymene oh ten n. sp. : holotype. X 2. 

Fio. 8 —Xymene drew* (Hutton) .* leetotype. X 1. 

Fio 0 — itnrocerithium tricinqulatum \\. sp. i holotypc. X 2. 
Fros. 12, 13 .—Tmphftn mutdochi n. sp. : holofcype. x 1. 
Fio. 14.— Manqxha morqatn n. sp. : holotype. x 1. 

Fio. 1ft —Anctfla npnna n. vp.: holotype. X 1. 

Fio. 1ft .—Aethncala taxtae n. sp. : holotvpe. X 1. 

Fio. 17 —Alathoe lutea n. ftp. : holotypc. X 1. 

Fia. 18— Verronelfa ilubia n. sp. : holotype. X 1. 

Fio. 19.— Verconella thomsom n. sp. : holotype. x 1. 

Fia. 20— Anachtt*cancellnrm (Hutton): holotype. X 2. 



Makwick.- Pliocene Mollusca from Hawke'a Bay. 


193 


a comparison could be made witli the original figures and description. 
The figures show a shell without radial ribs. The short description reads, 
“ striis fcransversis deusia, undulatis, suleis longtudinalibus obsoletis,*' 
while a fuller description below is, “ transversim eleganter striata, et suleis 
longitudinalibus distantibus paruui profundis (interduni obsoletis) decus- 
8ata. ,, New Zealand specimens, when well preserved, have 11 12 strong 
somewhat nodular ribs, and so should be separated. There are also differ¬ 
ences in shape. 

As regards V . unidentatu, Suter probably quoted this in his synonymy 
from information supplied by Dali, no dute of publication being given in 
either ease. Iredaie accepted the synonymy, but pointed out the priority 
of unidentata ; he does not appear to have compared New Zealand with 
European specimens. Cossmann and Pevrot (1912, p. 81) state that the 
two European species should be kept apart, for in corbis the concentric and 
in umndenlata the radial ornamentation predominates. These radials are 
20-22 in number, so it is surprising that the New Zealand shell with only 
half as many ribs should have been placed in the same species. 

Types of V. mar phalli (right valve) in the collection of the New Zealand 
Geological Survey. 

Height, 5 mm.; length, 4*5 mm. 

Locality. — Stewart Island (Recent). Kindly presented by the late 
Mr. R. Murdoch. 

Subgenerically, this shell should go with V. luten and V. bollonsi under 
Pleuromeris, and should not have been under Miodontiscus as classed by Suter. 

Venericardia (Miodontiscus) minima n. sp. (Plate 16, figs. 3, 4.) 

Shell minute, obliquely subtriangular, inequilateral; beaks extremely 
prominent, median, strongly curved ; dorsal margin arched, descending 
rapidly; basal margin fairly regularly rounded, slightly flattened 
posteriorly; anterior end projecting, slightly longer than the posterior, 
convex below but deeply excavated under beaks, lutiule not circumscrilK»d, 
no escutcheon ; hinge moderately strong; right valve with anterior and 
posterior cardinals obsolete, median strong, triangular, oblique, depressed 
in middle, there is a weak anterior lateral ; left valve with two strong 
cardinals, anterior short, perpendicular, posterior long, curved, oblique ; 
sculpture of obsolete narrow concentric folds, no radials; inner margins 
orenate. 

Holotype (right valve) in collection of the New Zealand Geological 
Survey. 

Height, 1-6 nim.; length, 1*5 nun. 

Locality. —1098, blue clays, cutting in main road, Maraekakaho. 

Remarks. —According to Dalis description (1903, p. 1409), Miodontiscus 
has the posterior right cardinal absent. In V. minima this tooth, though 
weak, is certainly present. The other characters agree w T ell with this sub- 
genus. 

Lucinida dispar (Hutton). (Plate 16, fig. 5.) 

1873. Cyclina dispar Hutton, Cat. Text. Molt., p. 22. 

1914. Dosinia subrosea (Gray): Suter, N.Z. Cent. Svrv. Pal. Bull. No. 2. p. u 
(not of Gray). 

1919. Lucinida hvifotiata Marshall and Murdoch, Tmn*. S.Z. Inst., vol. 61. 
p. 267, pi. 20, figs. 1, 2, 3, 4. 

The type (and only) specimen is embedded in a hard matrix, so that 
the interior cannot be seen ; but the exterior of the shell is of such 

7 Trans. 
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characteristic shape, with its peculiar expansion in front of the small 
deep lunule, that there can be no doubt that it is a Luctntda. Hutton 
classified the specimen under Cyclina because he mistook the anterior 
expansion for the lunule, and saw no line circumscribing it, while Suter’s 
identification of it as Doswia subrosea must have been based on a very 
perfunctory examination. The sculpture consists of fairly regular, spaced, 
low, concentric lamellae, more irregular distally, thus agreeing well with 
that of L. levifohata. 

Type locality, Hautapu Falls, Upper Rangitikei. 

Myllita fin lay i n. sp. (Plate 16, figs. 6, 7, 8.) 

Shell very small, thin, circular in outline, little inflated ; beaks median, 
inconspicuous; sculpture of very line curved divaricate ribs, about 4 per 
millimetre, with their dorsal edgeB raised and somewhat roughened by 
irregularly-placed weak concentric growth-lines; hinge—right valve with 
a bifurcate cardinal under umbo and several minute tubercles posterior 
to it, double anterior and posterior lateral lamellae, anterior pair slightly 
stronger, left valve with one cardinal tooth and single anterior and 
posterior lamellae; muscular impressions subequal, raised; pailial line 
entire ; interior faintly radially striate ; margins smooth. 

Holotype (right valve) in collection of the New Zealand Geological 
Survey. 

Height, fi mm.; length, 5 mm.; thiokness (one valve), 1*25 mm. 

Locality. —1102, sandy beds in blue clays below limestone, Maraekakaho 
(’reek, three miles above mouth. 

Remarks .—The generic location under Myllita is only provisional. The 
outline and ribbing are not the same as in that genus, but the whole 
group will be revised later. A closely related, unnamed species occurs at 
Castlecliff. 

Cerithidea perplexa (Marshall and Murdoch). 

1919. Atarocerilhunn fnrplcxum Marshall and Murdoch, Trans. N.Z. Inst., 
vol. 51, p. 254, pi. 20, fig*' 5, (J. 

This shell is very closely related to the Recent CerUhidea btcarinata 
(Gray); indeed, it may not be worth specific recognition, as in the Recent 
species much of the surface is normally eroded, so all the details of sculpture 
cannot be made out. The two basal keels of C. btcarinata are represented 
in C . perplexa , as may be seen in Marshall and Murdoch’s figure, but even 
in the best-preserved specimens they are obsolete. The whorls of the fossil 
arc inclined to be flatter and the size somewhat larger than the Recent 
species, so perhaps it would be as well to retain both names. The generic 
position is under Venthidea rather than Ataxocerithium , for the canal is 
very short and straight. 

Ataxocerithium tricingulatum n. sp. (Plate 17, fig. 9.) 

Shell small, turreted; spire twice as high as aperture, outlines straight; 
whorls 6, flat-sided, increasing regularly, body-whorl occupying half height 
of.shell, convex, base contracted to short neck, protoconch broken off; 
sculpture of 3 strong equidistant spiral cords, crossed by 20 or more 
equally strong axial ribs, forming flattened gemmules at points of inter¬ 
section, body-whorl with 3 additional strong spirals, lower two of which 
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are not reached by ribs ; suture channelled; aperture oval, angled above, 
produced below into short oblique canal which does not appear to have 
been notched at base; outer lip thin, inner lip with callus; columella 
slightly excavated. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 9 mm.; diameter, 4*5 mm. 

Locality.— 1063, shell-bed, Okawa Creek, Ngaruroro River. 

Remarks .—Easily distinguished from A. huttoni (Cossmann) by its 
having only 3 spirals on the spire-whorls and 6 on the body. 

Ataxocerithium suteri n. sp. (Plate 17, fig. 2.) 

Shell of moderate size, heavy, subulate ; spire over 3 times height of 
aperture, whorls flat, 9 remaining in holotype, apex broken in all cases, 
body-whorl rounded, not keeled, contracted quickly to short, straight 
neck ; sculpture of 3 strong spirals, intersected by 15-17 somewhat broader 
ribs which form prominent oval flat gemmules at points of intersection, 
on body is a narrow spiral coming in between the two anterior ones, 
below line of suture are 3 other moniliform spirals, anterior one weak, 
below these are fine weak spiral threads on neck of canal; suture canali- 
culated by spirals, sometimes with edge of fourth one showing; aperture 
broken in all oases, but apparently ovate, slightly channelled above, 
produced below into very short twisted oblique canal which runs along 
truncation of columella; columella straight, obliquely truncated below 
with well-developed median plait and obsolete anterior one bounding 
truncation; inner lip with thick oallus, which, however, does not always 
hide the strong basal spirals, giving the appearance of a fold or folds on 
parietal wall. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 19 mm.; diameter, 6 mm. 

Locality .—1063, shell-bed, Okawa Creek, Ngaruroro River. 

Remarks. —Suter had marked similar specimens from locality 691, 
Pctane, as NewUmieUa n. sp., but the plait on the columella in addition 
to the obsolete fold along the truncation seems to separate it from that 
genus, \ hich according to Iredale (1915, p. 455) should be called CerithieUa. 

Eulima christyi n. sp. (Plate 17, figs. 5, 11.) 

Shell relatively large, imperforate, subulate, smooth and glossy, axis 
slightly curved above; spire high, conic; protoconch small, depressed, 
bulbous, of 2 smooth volutions ; whorls 11 besides protoconoh, with flattened 
sides, slightly swollen above suture, body-whorl large, subangled on joining 
base which is rapidly contracted and slightly convex; sculpture of sig¬ 
moid growth-lines, and obsolete varices of former apertures; aperture 
ovate, entire; outer lip thin, sinuous; inner lip with callus, definitely 
limited on base. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 18 mm.; diameter, 5*5 mm. 

Locatily. —1089, blue days, Okauawa Creek, Ngaruroro River. 

Remarks .—Resembles E. vegrandist but is much larger and com¬ 
paratively a great deal broader. 

Named in honour of Mr. C. Tait, of Maraekakaho, whose interest in 
the work and knowledge of the district were invaluable to the collectors. 

7* 
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Verconella dubia n. sp. (Plate 17, fig. 18.) 

Shell of moderate size, very strong ; spire less than aperture and canal ; 
whorls 6 besides protoooneh, subeonvex, flattened below suture, body- 
whorl contracted quickly at base, with long neck twisted to left and 
backwards ; protoconch of 2 smooth volutions, in shape of a flattened 
dome ; sculpture of 10 strong but short axial ribs with equal interstices, 
extending from suture to suture on early shell, but later becoming shorter 
and not extending over base of body-whorl, spiral sculpture of 7 strong 
threads with weaker one filling each interstice, body-whorl with over 20 
strong threads, also weaker ones between each pair ; suture slightly undulat¬ 
ing ; aj>erture oval, lightly channelled above, produced below into long narrow 
canal very slightly sinused at end ; outer lip lightly sinuous, antecurrent 
to suture, with sharp edge, but thickened and strongly toothed within ; 
columella fairly long, somewhat concave above, twisted below at junction 
with neck ; inner lip calloused, with strong denticle on parietal wall near 
suture, several weak ones scattered along its length and 2 or 3 stronger 
ones grouped together below. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 30 mm. ; diameter, 15*5 mm. 

Locality. —1093, blue clays, Kikowhero Creek, Ngaruroro River. 

Remarks. The inner lip is the same as that of Evarne striata (Hutton), 
but the outer lip is thick and strongly dentate. Apart from the denticles 
round the aperture the shell resembles a Verconella y but a complete survey 
of the generic affinities would involve so many already-described species 
that it hardly comes within the scope of this paper. The ornamenta¬ 
tion resembles that of V. thomsoni , but that species has a straighter canal. 

Verconella thomsoni n. sp. (Plate 17, fig. 19.) 

Shell of moderate size, heavy ; spire less than aperture and canal; 
whorls 6 besides protoconch, convex, somewhat flattened below suture, 
body-whorl large, contracted fairly regularly to long neck which is very 
slightly twisted : protoconch a small flattened dome of 2 smooth whorls ; 
sculpture of 11 strong axial ribs per whorl with equal interstices, reaching 
from suture to suture, but much stronger in middle, vanishing on base, 
spiral ornamentation of about 7 strong threads with weaker one in each 
of interstices, body-whorl with about 22 strong spirals, generally with 
weak one (sometimes 2 or 3) in interstices, the last 10 spirals on neck are 
weak and rendered somewhat scaly by growth-lines ; suture undulating; 
aperture oval, channelled above, produced below into long narrow but 
slightly twisted canal, very shallowly sinused at end ; outer lip sinuous, 
antecurrent to suture, with sharp edge, but much thickened and dentate 
within, most of denticles extending back within shell as lirae ; columella 
slightly concave, angled at junction with canal; inner lip calloused, pro¬ 
duced well along canal to sharp ]>oint and limited externally by definite 
margin, there is strong posterior parietal denticle, and 7 weaker ones below, 
bottom 4 grouped near base of columella. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 31mm.; diameter, 16 mm. 

Locality. —1092, blue clays above Te Aute limestone, Maharakeke Road, 
one mile south of Pukeora Sanatorium, Waipukurau. 

Remarks This species resembles F. dubia n. sp., but has a straighter 
canal and a shorter, broader spire. The generic position under VerconeUa 
is only provisional. Named in honour of Dr. J. A. Thomson, who collected 
at this locality. 
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Aethocola taitae n. sp. (Plate 17, fig. 1G.) 

Shell of moderate size, fusiform ; spire gradate conic, equal to ajjerture 
and canal; whorls 7 strongly angled, body-whorl with subangled keel, 
then contracted quickly to neck which is twisted and has a well-marked 
faseiole ; protoconeh conoidal of about 4 smooth volutions; sculpture 
of neanic shell with about 6 smooth ribs with equal interstices before 
spiral ornamentation begins, 4 spirals then appear in interstices, after a 
little they surmount the ribs but are never as strong as them ; first 2 
conch-volutions convex, but from then onwards the shell is strongly 
shouldered with about 12 strong ribs with wider interstices ; ribs an* 
raised into sharp tubercles on shoulder-angle, but obsolete above that and 
die away on base of body-whorl, angulation takes place on second anterior 
spiral, so early whorls have 2 threads on shoulder, a stronger one on angle, 
and another strong one midway to suture below, there are finer secondaries 
in the broad interspaces, on later whorls secondaries increase in number 
and some become as strong as primaries, base of body-whorl has 8 strong 
well-spaced cords with many secondaries, finer spirals are reticulated by 
equally fine growth-lines; suture undulating; aperture oblique, angled 
above, produced below into fairly long wide open canal twisted back¬ 
wards and deeply notched at base ; outer lip thin and sharp, lirate within, 
anteeurrent to suture ; columella smooth, slightly arcuate ; inner lip thin, 
not extending over base. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 34 min.; diameter, 18*5 mm. 

Locality .- Blue clays below limestone, Kikowhero ('reek, Ngaruroro 
River. 

Remarka. — This shell was placed by S utcr under Siphon alia nodosa 
(Martyn), and it is certainly closely related ; probably it can be regarded 
as an ancestor. It differs from nodosa in having fewer and stronger ribs 
and tubercles, stronger spirals, and a flatter shoulder. Generic rank is 
here given to Aethocola , w r hich iredale (1915) set up as a subgenus of 
Verconella. The anterior canal is deeply notched at the base, so the 
genus belongs to the Bueoinidae, while Verconella , which is not notched, 
belongs to the Chrysodomidae. Named in honour of Mrs. G. Tait, of 
Maraekakuho. 

Cominella hamiltoni (Hutton). (Plate 17, fig. 4.) 

1885. Clathurella hamiltoni Hutton, Trans. S.Z. /ww/., vol. 17, p. 310, pi. IS, 

tig. 7. 

1883. Clathurella hamiltoni Hutton, Macleay Mem. IW., p. 52, pi. 7, fig. 35. 

1915. Cominella huttoni Kobelt s Nut or, S.Z. (leaf. Sure. Pal. Hull. Mo. 3, p. 25 
(not of Koboltt 

Shell small, broadly fusiform; spire slightly higher than aperture with 
canal; whorls 6, with high narrow shoulder, level with suture, body-whorl 
comparatively large, contracting fairly rapidly to short neck which is marked 
by a prominent faseiole ; protoconeh a flat dome of 2 smooth whorls 
(- teetifonn, or “ew goute de mif” Cossmann, 1895, p. 12); sculpture—first 
conch-whorl with strong ribs curving forward on lower part, of whorl, 
after first volution about 6 spiral threads appear, them* surmount ribs and 
increase in number until there are about 12 on penultimate whorl with equal 
interstices, body-whorl with 20 of which anterior 8 are stronger than others, 
ribs number about 12 on spire-whorls and 15 on body, are very strong and, 
passing over narrow shoulder, reach suture above, but become weaker 
on base and then die out; suture undulating; ajierturc oval, channelled 
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above, and with short wide anterior canal bent to left and deeply notched; 
outer lip sharp, slightly sinuous, smooth within ; columella slightly aicuate ; 
inner lip calloused, produced along edge of canal and ending in sharp point. 

Holotypo in collection of the Canterbury Museum. 

Height, 16 mm.; diameter, 9 mm. 

Locality .- Clays below limestone, Petane. 

Remarks .—This Cominella is a very common one in the Petane clays 
of the Hawke’s Bay District. By Suter it was identified as the Recent 
C. quoyana (A. Ad.) (— huttoni Kobelt), but it is easily distinguished by 
the strong narrow ribs persisting to the suture above, and the strong 
spiral threads with interstices of equal width. 

Trophon murdochi n. sp. (Plate 17, figs. 12, 13.) 

Shell small, fusiform ; with turreted spire equal in height to aperture 
and canal; whorls 4 besides protoconch, early ones with flat shoulder, 
later ones convex but still flattened below suture, body-whorl about three- 
quarters total height, contracted gradually on base to form fairly long 
stout neck with slight twist to loft and backwards and with moderate 
fasciole at base ; protoconch proboscidiform, of 2 smooth whorls, the first 
small and well tilted, the second increasing to a comparatively large size 
and coiled in axis of shell; sculpture—first conch-volution of much greater 
diameter than protoconch, so there is quickly developed a wide flat 
shoulder, which later becomes more sloping and relatively narrower, spiral 
sculpture of 3 strong cords with wider interstices, the lowest appears first 
on the conch-whorl, soon afterwards the middle one and then the top one 
at angle of shoulder, a fourth spiral appears in suture near aperture, while 
there is a weak one on shoulder of last two whorls, body with 8 strong 
spirals besides weak one on shoulder, whole surface covered with close fine 
sharp varices, stronger in interstices ; suture well impressed ; aperture 
oval, subangled above, produced below into fairly long twisted canal well 
notohed at base ; outer lip thin, slightly sinuous, as far as can be seen, 
smooth within; columella straight, smooth ; inner lip smooth, ending a 
short way along canal. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 13 mm.; diameter, 7 mm. 

Locality.— 1099, clays below limestone, road-cutting, Maraekakaho. 

This species is easily distinguished from the other New Zealand examples 
of the subgenus by its fusiform shape and the number of spirals on the 
body-whorl. 

Xymene drewi (Hutton). (Plate 17, fig. 8.) 

1883. Cominella drewi Hutton, Trane. N.Z . Inst., vol. 15, p. 410. 

1893. Pisania drewi Hutton, Madeay Mem. Vol. 9 p. 42, pi. 6, fig. 13. 

1915. Eufhria drewi (Hutton): Suter, N.Z. Oeol. Surv. Pat. Bull. No. 3 , p. 23. 

The tyjie material consists of two specimens, the larger of which was 
selected by Suter as lectotypc and wrongly called “ holotype ” by him. 
Hutton’s measurements agree with neither, but he appears to have given 
the dimensions of the largest specimen he knew of in many oases, irrespective 
of his type material. The two specimens do not agree even generically: 
the larger one has a parietal tooth and two small ones at the base of the 
columella, being closely related to “ Tritonidea ” compacta Suter ; the smaller 
one is what has generally been considered as Euthria drewi , and is the 
specimen figured in the Madeay Memorial Volume. It has therefore a 



Marwick. —Pliocene MoUusca from Hawke's Bay. 


199 


better claim to be considered the type of E. drrni than has the shell chosen 
by Sutcr. Further, in the original description Hutton says there are about 
22 spirals on the body-whorl; Suter’s lectotype has 12, while the smaller 
specimen figured below has 18. 

Height, 13 mm.; diameter, 7 mm. 

Generically this shell cannot be separated from Xymene plebeins (Hutton), 
from which it differs in the non-carination of the whorls. 

Xymene oliveri n. sp. (Plate 17, figs. 7, 10.) 

188(1. Trophon rrispus Gould: Hutton, Tran*, X.Z. Inst., vol. 18, p. 347 (not 
of Goukl). 

1803. Trophon crispns Gould: Hutton, Maclmy Mem. Vol.. p. 40, pi. H, fig. 8 
(not of Gould). 

Shell small, fusiform, imperforate; spire acute, equal to aperture and 
canal; whorls 6, convex, body-whorl with a high blunt shoulder, base 
contracted fairly quickly to short slightly curved neck; protoconch broken 
in all specimens seen ; sculpture on early whorls two strong spirals with 
weaker one above, later another cord appears just above suture, body- 
whorl with 11 cords, with slightly wider flat interstices, each whorl has 
about 15 axial ribs of a varieiform nature as they are traversed longitu¬ 
dinally by sharp growth-lamellae which appear also in interstices, in addition 
a fairly prominent varix is sometimes present on body-whorl, marking a 
former aperture ; suture well impressed ; aperture oval, produced below 
into short obliaue recurved canal very slightly notched at end ; outer lip 
constricted suddenly to canal, varixed on outside with a sharp edge bevelled 
within and crenulate or denticulate ; columella slightly arched, meeting 
canal in prominent angle ; inner lip smooth, calloused, extending half-way 
along canal. 

Holotype in Canterbury Museum. 

Height, 9 mm.; diameter, 5 mm. 

Locality. —Pe tane. 

Remarks.— Hutton’s classification of this shell under Gould’s species, 
which belongB to Tierra del Fuego, was quite tentative. On both occasions 
quoted above he says that the New Zealand shell “ may be distinct.” 
Evidently he was judging from figures. It is most unlikely that the shells 
should be specifically the same, considering their distribution. An exami¬ 
nation of Gould’s description (1852) shows important differences, among 
which are “ length nearly an inch . . . 8 or 9 prominent subangular 
varices.” The New Zealand shell is less than half this length, and has 
about 15 varieiform axials; it should therefore be regarded as a distinct 
species. Cossmann (1903, p. 54, footnote) changed Trophon crispns (Gould) 
to Trophon gouldi, giving as his reason, “ Cette denomination fait double 
emploi avec celle d’un Mur ex bicn anterieur, dans l'Eocene du Bassin de 
Paris; l’esp&ce ndoz&andaise doit done recevoir un autre nom.” Now, the 
shell in question was described originally (Gould, Proc. Boston Soc. Nat. 
Hist., 3, p. 141, 1849) as Fnsus crispns. so there is no justification for 
changing the specific name, as the Parisian shell is still retained under 
Murex . T. gouldi cannot, however, be applied to the New Zealand shell; 
it was definitely proposed as a substitute for T . crispns , and must be 
associated with that South American speoies. 

Anachia speighti n. sp. (Plate 17, fig. 1.) 

Shell small, fusiform; spire # straight, slightly higher than aperture; 
whorls 6 besides protoconch, with flat or slightly convex outlines, body* 
whorl more than half height of shell, with rounded base constricted to short 
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neck, wJiicli is bent slightly to left and backwards ; protoconch elevated 
natimid, of 2 smooth glassy whorls definitely marked bv their texture 
from the neanic shell ; suture impressed, bordered below ; sculpture of 
about 20 stiong axial ribs with narrower interstices extending from suture 
to suture but dying out on base, there are spiral grooves with wider inter¬ 
spaces which appear only in interstices of axials, 5 on penultimate and 
4 on spire-'whorls, on base the spiral interspaces are raised into rounded 
cords about 8 in number, spiral groove first below suture is generally 
stronger than the others, giving suture a bordered appearance ; ajierture 
rhomboidal, angled above, produced below into short wide canal, lightly 
notched at end: outer lip straight, sharp, thickened within with a few' 
obsolete teeth ; columella short and straight, with low' oblique fold at 
junction wnth canal ; inner lip smooth, w r ith thin layer of callus ending in 
acute angle half-way down canal. 

llolotypc in the Canterbury Museum. 

Height, 10*5 mm ; diameter, 4*5 mm. 

Locality. —Petune, clays below* limestone. 

Rematks — This shell is not uncommon in the Petane clays, but was 
not separated by Hutton from A. pisanwpsis ; the holotype was, indeed, 
among his syntypes of that species. A. speiyhti is easily separated from 
A. pisaniopsift and A. cancellaria by its stouter form, flat whorls, bordered 
suture, stronger axials especially on the body, and spiral grooves appearing 
only in the rib-interstices on the spire-whorls. Figures of the holotypes of 
A. pisaniopsis and A. cancellaria are given for comparison. (See Piatt* 17, 
figs. 3 and 20.) 

Alcithoe lutea n. sp. (Plate 17, fig. 17.) 

Shell large, ovato-fusiform ; spilt* conic, two-thirds height of a|>erture; 
whorls 6, subangled about middle on spire, liody-whorl with strong tuber- 
culatc keel, contracting very slowly to well-marked basal fasciole ; protoconch 
bulbous, of about 21 smooth volutions ; sculpture—the early whorls have 
about 14 obsolete ribs slightly stronger at shoulder-angle, on penultimate 
and body-whorls these form strong rounded tubercles, about 7 on latter, 
there is no spiral sculpture ; a|K*rture high triangular, channelled above, 
broadly and deeply notched below; outer lip thickened, reflexed, ascending 
penultimate whorl, smooth within ; columella inclined, with four strong 
oblique folds and sometimes a fifth weak interior one; inner lip calloused, 
widely spread over base and canal. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 92 mm.; diameter, 38 mm. 

Locality. Blue sandy clays, Okauawa (Wk Ngaruroro River. 

Remarks. This species is closely related to and is probably the direct 
ancestor of Alcithoe arabica t from which it is readily distinguished by 
its relatively much higher spire (tu*o-thirds instead of one-half aperture), 
which gives the shell a different shape. There are also fewer and stronger 
tubercles on A. lutea , and the columella has generally 4, randy 5, folds. 
A. arabica has generally 5, and often fl or 7. Alcithoe , of which the genotype 
is A. arabica , was treated as a subgenus of Fulyoraria by Suter, following 
(Wmann ; but since the protoconch of the former genus is not laterally 
coiled, as it is in the latter, Alcithoe should take generic rank, and replace 
Fulyoraria in New' Zealand lists. 

Ancilla (B&ryspira) opima n. sp. (Plate 17, fig. 15.) 

Shell small, strong, ovate ; spire short and broad, with sharp apex; 
protoconch small, almost free from enamel; sculpture, spin*, and upper 
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part of body-whorl covered with smooth, moderate callus, middle zone 
of body-whorl with growth-lines only, separated from basal limb by a 
comparatively narrow depression ; aperture slightly oblique, oval, deeply 
notched below ; outer lip convex, thickened aliove but thin below and with 
denticle opposite spiral depression ; columella slightly concave, truncated 
below ; inner lip calloused, with pad extending over parietal wall and 
neaily to protoconch. 

Ilolotype in collection of the New 7 Zealand (bologieal Survey. 

Height, 16'5min.; diameter, 11 mm. 

Jsocality. -1104, 44 Fossil Greek,” west of Cottage Hoad, Maraekakaho. 
Remat ks. -This sj>ecies was confused by Suter with A . depressa (Sowerby) 
because of its squatness, but it is comparatively much broader than that 
sj»ecies. 

Marginella (Glabrella) brevespira n. sp. (Plate 17, fig. 6.) 

Shell relatively large, oval; spire inconspicuous ; protoconch a large 
flattened dome ; whorls 3 besides protoconch, with flat outlines on spire, 
but body-whorl plump and inflated ; sculpture none, surface smooth and 
shining ; aj>erture long, slightly wider below ; outer lip thickened, varix 
ascending to top of penultimate whorl, inside obsoletely toothed ; columella 
with 4 strong oblique folds, the lower two more oblique than the upper. 
Ilolotype in collection of the New Zealand Geological Survey. 

Height, JO min.; diameter, 5 mm. 

Locality . Sandy boils in blue clays below limestone, throe miles above 
mouth of Maraekakaho Creek. 

Remarks. This shell is closely related to M. kirki Marwick, but may 
be distinguished by the plump convex outline of the body-whorl and the 
very short spire with flat sides. 

Mangilia morgani n. sp. (Plate 17, fig. 14.) 

Shell of moderate size, fusiform ; spire slightly higher than aperture 
and eanal; whorls 7, convex, protoconch broken off, later whorls with 
short sloping shoulder and blunt angle, base gradually contracted ; sculpture 
of strong axial ribs and wide interstices passing from suture to suture, 
increasing from 8 to 12 on spire-whorls, becoming shorter and finally dying 
out on body, last seen on shoulder; spiral striae obsolete, sometimes more 
distinct on base ; aperture ovate, produced below into short wide eanal 
not notched anteriorly; outer lip expanded, with shallow sinus between 
shoulder-angle and suture ; columella straight, with 2 insignificant folds; 
inner lip thin. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 17 mm.; diameter, 8 mm. (a paratype is It) mm. by 8 mm.). 
Locality. —1063, shell-bed, Okaw 7 a Creek, Ngaruroro RiveT. 
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Notes and Descriptions of New Zealand Lepidoptera . 

By E. Meyriok, B.A., F.R.S. 

Communicated by G. V. Hudson, F.E.S., F.N.Z.Inst. 

[Head before the Wellington Philosophical Society , 30th September , 1021; received by 
Editor , 6th November, 1922; issued separately, 6th June, 1924.] 


Melanchra distracta n. sp. 


Cahadrinioae. 


37 mm. Head and thorax mixed dark grey and white, with 
irregular oblique dark streaks. Palpi dark grey sprinkled white, terminal 
joint rather long. Abdomen pale fuscous. Forewings elongate-triangular, 
termen waved; grey suffusedly irrorated white, veins marked with inter¬ 
rupted blackish lines; first and second lines double, waved - dentate, 
blackish-grey, rather curved, second very strongly near costa ; median 
shade rather curved, grey, on costa forming an oblique blackish streak, 
orbicular little marked, large, round, grey-whitish centred with grey 
suffusion, reniform trapezoidal, white, interior filled with whitish-grey, 
anterior edge subconvex, posterior concave; subterminal line indicated 
by an inwards-oblique streak of dark-fuscous suffusion from costa towards 
apex and a similar somewhat interrupted streak from termen beneath 
apex to dorsum before tornus, terminal area round these suffused whitish; 
black terminal intcrneural dots or marks: cilia grey slightly sprinkled 
white. Hindwings light fuscous, posterior half suffused rather dark grey ; 
cilia fuscous, tips whitish-mixed. 

Mount Ruapehu, 4.000 ft., in January (Hudson); one specimen. Per¬ 
haps nearest cucullina. 


Venusia autocharis n. sp. 


Hydriomenidae. 


<J9. 28 mm. Head orange-ferruginous, a white frontal bar. Palpi, 

thorax, and abdomen ochreous-orango. Antennae white, pectinations light 
grey Forewings somewhat elongate-triangular, termen bowed, oblique; 
ochreous-orange, towards costa tinged lilac, costal edge in d anteriorly 
suffused dark grey and slightly speckled white ; a slightly sinuate lilac- 
fuscous fascia from dorsum before middle to apex of wing; in cJ a rather 
dark fuscous dot in middle of disc, and veins towards dorsum and termen 
somewhat tinged whitish and dotted with dark-fuscous suffusion: cilia orange, 
paler towards tips. Hindwings pale ochreous-yellowish, whitish-tinged in (J, 
towards termen suffused light ochreous-orange; cilia as in forewings. 

Mount Ruapehu, 4,000 ft., in January (Hudson); three specimens. 
Near charidema , but distinct. 


Crambidak. 

Diptychophora parorma n. sp. 

<}. 13-14 mm. Head ochreous-whitish. Palpi ochreous-whitish mixed 
with grey. Thorax whitish mixed with dark grey. Forewings with termen 
more oblique than in elaxna; whitish, slightly sprinkled grey; base 
spotted with blackish-grey, then some blackish-grey irroration tinged with 
whitish-ochreous, followed by first line, which is irregular, black, angulated 
outwards in disc and inwards towards termen; an obscure curved rather 
broad median shade of grey suffusion mixed with whitish-ochreous, above 
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its middle an irregular X-shaped black mark, lower angle resting on a 
roundish white spot; second line double, fine, grey, curved, waved, 
indented on fold ; a terminal fascia of grey suffusion, including apical 
dot preceded by a \Miite crescentic mark, and six black semicircular 
terminal dots more or less edged whitish anteriorly: cilia whitish, a dark- 
grey basal line and greyish subapical line. Hindwings light grey, a curved 
whitish line at }, and a whitish terminal line, terminal edge grey; cilia 
whitish, a light-grey subbasal line. 

Mount Ruapehu (2,800 ft.), Wainuiomata, in December and January 
(Hudson); two specimens. Very like elaina , but immediately distinguished 
by the black terminal dots, of which there is no trace in elaina. 


„ _ Tortricidae. 

Catamacta transfixa n. sp. 

<J. 15 mm. Head and thorax dark purplish-fuscous mixed with dark 

red-brown. Palpi dark fuscous. Antennal ciliations 1. Forcwings sub¬ 
oblong, costa anteriorly gently arched, with rather broad fold from base to 
beyond J, termen sinuate, oblique ; ferruginous-brown suffusedly reticulated 
with glistening greyish-violet; a narrow suffused ochreous-whitish median 
streak from base to termen, similar streaks on veins 6 and 7, on vein 3, 
and space between this and tomus suffusedly irrorated ochreous-whitish: 
cilia ferruginous-brown mixed whitish, tips whitish, at apex a violet-grey 
bar. Hindwings pale grey, very faintly mottled; cilia whitish. 

Wellington, in December (Hudson); one specimen. 

Tortrix zestodes n. sp. 

3. 14 mm. Head ferruginous. Palpi ferruginous-brown, tip mixed dark 

fuscous. Antennal ciliations 1|. Thorax ferruginous mixed dark fuscous 
Forewings elongate, slightly dilated, costa anteriorly gently arched, without 
fold, termen nearly straight, little oblique; fcrrugmous-ochreous; basal 
patch ferruginous, edge rather irregular, oblique ; central fascia ferruginous- 
brown, rather broad, very oblique, confluent except towards costa with 
a broad ferruginous-brown terminal fascia: cilia ferruginous, with tips 
pale, towards tomus grey, on costa barred grey. Hmdwmgs dark grey, 
on posterior half dotted pale grey; eilia light grey, with dark-grey sub- 
basal line, tips on apex and upper part of termen whitish-ochreous. 

Flora Camp, Mount Arthur, 2,500ft., in January (Miss Stella Hudson); 
one specimen. Nearest crypsidora . 


.. Gelechiadae. 

Gelechia lapillosa n. sp. 

<J. 15-16 mm. Head, palpi, and thorax slaty-grey, somewhat speckled 
whitish. Forewings rather narrow, apex pointed, termen very obliquely 
rounded; dark slaty-fuscous, irregularly sprinkled or mixed whitish-grey; 
markings cloudy, formed by absence of pale mixture, or in one specimen 
blackish; spots representing stigmata, plical rather obliquely before first 
discal, a thick oblique bar from costa terminating in these two, an 
additional spot midway between plical and base; an angulatcd grey- 
whitish transverse shade at J more or less distinct: cilia light grey, 
basal half somewhat sprinkled dark fuscous. Hindwings and cilia light 


«rey. 

Mount Ruapehu, 4,000 ft., in January, “very common in river-bed ” 
(Hudson); four specimens. Next lithodes. 
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Gelechia aerobatis n. sp. 

<J. If) mm. Head, palpi, and thorax light-greyish. Forewings rather 
narrow, pointed, tennen very oblique; rather .light - brownish, darker 
towards base ; a rather broad whitish costal streak nearly from base to 
§, narrowed near base, posterior extremity suffused, a slender suffused 
dark-grey streak on costal edge from before middle of wing to § ; discal 
stigmata rather elongate, dark fuscous, touching lower edge of whitish 
streak, plical slightly marked or obsolete, somewhat before first diseal : 
some fuscous irroration running from second discal to beneath apex; 
eosta posteriorly and termen interruptedly lined fuscous: cilia pale-grevish, 
round eosta and apex suffused whitish. Hindwings light grey; cilia pale- 
greyish. 

Mount Arthur, 4.000 ft., in January, one example taken by myself, 
also a second at 3,500 ft. by Mr Hudson. Between pharetrin and mono- 
phrayma. 

Phthorimaea heterospora n. sp. 

cJ. 11 mm. Head whitish-grey-ochreous or grev-whitish. Palpi grey 
sprinkled whitish, terminal joint whitish anteriorly suffused dark fuscous 
except towards base. Thorax whitish with central whitish-ochreous stripe, 
patagia greyish-oehreous. Forewings rather narrow, apex pointed, termen 
straight, extremely oblique; light brownish - ochreous, on costal half 
suffusedly irrorated fuscous, between stigmata and on terminal area 
sprinkled whitish, dorsal area beneath fold suffused whitish ; discal stig¬ 
mata variably indicated by irregular dark-fuscous irroration, approxi¬ 
mated, plical in one specimen well-marked, black, somewhat before first 
discal, sometimes a streak of dark-fuscous suffusion on fold towards base ; 
eosta posteriorly and termen sprinkled dark fuscous: cilia pale greyish- 
oehreous mixed whitish or wholly grey-whitish. Hindwings and cilia pale 
grey or grey-whitish. 

Mount Ruapehu, 1,(XH) ft., in January (Hudson) ; two specimens. 

Ulyphipteryuidae. 

Glyphipteryx calliactis Meyr. 

Mr. Hudson has sent me a bred female of this species; it differs 
remarkably from the male in having the slender greyish-oehreous streaks 
from dorsum at J and beyond middle replaced by oblique slightly-curved 
wedge-shaped ochreous-white spots, the apical half of second violet-golden, 
the metallic portions of the costal and dorsal streaks thicker, violet-golden, 
the terminal markings consisting of a violet-golden subapical dot, a short 
longitudinal mark before this, and a rather thick streak along lower part 
of termen. 

Gkacilariadae. 

Acrocercops zorionella Huds. 

This distinct species, of which I have received an example through 
the kindness of Mr. Hudson, is referable to Acrocercops and not to 
Parectopa . 

Plutellidae, 

Thambotricha n. g.* 

Head with appressed scales; ocelli posterior; tongue developed. 
Antennae in g slender, joints elongate, with spreading whorls of 

* Entomologist , vol. 55, Dec., 1922, p. 270. 
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extremely long fine ciliations, basal joint moderate, rather stout, with 
rather small pecten. Labial palpi long, recurved, second joint thickened 
with scales forming a very short apical tuft beneath, terminal joint 
somewhat shorter than second, rather thickened with scales, pointed. 
Maxillary palpi very short, drooping, filiform. Posterior tibiae with series 
of rough projecting bristly scales above.' Forewings with 16 furcate, 2 
from 7 to termen, 11 from middle. Hindwings J, elongate-trapezoidal, 
cilia 1 j; 2 remote, 3 and 4 approximated at base, 5 7 somewhat approxi¬ 
mated towards base. 

A remarkable form, perhaps nearest Dolichernh , but very distinct. 
Thambotricha vates n. sp. 

$ . 14 mm. Head pale ochreous, side tufts bronzy. Palpi bronzy- 

fuscous. Antennal ciliations 8. Thorax purple-bronzy-ochreous. Abdomen 
whitish-ochreous. Forewings elongate, narrowed towards base, costa sinuate, 
apex pointed, termen faintly sinuate, oblique; pale yellow overlaid with 
purplc-bronzy-ochreous, costal edge pale yellow from jf to |; discal stigmata 
remote, rather dark fuscous, an additional dot beneath and rather before 
second, these two partially surrounded with pale-yellowish ; a slender 
terminal streak of purple-fuscous suffusion : cilia whitish-yellowish, on costa 
suffused purple-ochreous, darkest above apex, on dorsum pale ochreous 
tinged purple, cilia extending to before middle of dorsum. Hindwings 
and cilia ochreous-whitish. 

Wellington, in March, one specimen swept from forest growth by a 
young collector, Edward C. Clarke, aged fourteen, and kindly forwarded 
by Mr. Hudson. It is permissible to hoj>e that the discoverer of this 
very interesting species may be thus early inaugurating a distinguished 
entomological career. 

Protosynaema quaestuosa n. sp. 

o 9- 12 13 mm. Head and thorax dark indigo-fuscous. Palpi greyish, 

terminal joint suffused dark bluish - fuscous anteriorly. Antennae grey, 
basal J moderately thickened with dark-grey scales. Forewings rather 
narrow, apex obtuse, termen nearly straight, rather oblique, outline of 
terminal cilia rounded ; dark purplish-fuscous ; in one specimen a rather 
thick light-brownish streak along anterior half of fold ; markings iridescent 
violet-golden-metallic, more or less broadly edged with brown suffusion ; 
a slender oblique streak from costa near base to fold ; a hardly curved 
slender transverse median streak, sometimes interrupted ; a dot in disc 
at f, nearly touched by an erect streak from tornus; a dot on costa near 
apex; a narrow streak along termen, at and near lower extremity pre¬ 
ceded by two black dots: cilia bronzy-grey, tips paler and submetallic, 
at apex sometimes whitish. Hindwings rather dark grey; cilia grey. 

Mount Aururn, bred from larvae on native grasses in January (Hudson); 
five specimens. Closely related to steropucha , but distinguished by the 
grey naked apical portion of antennae (in steropucha white) and rounded 
outline of terminal cilia of forewings (in steropucha always perceptibly 
sinuate). The scale-thickening of antennae is less strong and less extensive 
than in steropucha, but varies in that species, as also do the metallic mark¬ 
ings of forewingn. 

Orthenches chartularia n. sp. 

<J . 16mm. Head and thorax whitish. Palpi dark grey, tips of second 
and terminal joints white. Forewings elongate, apex obtuse - pointed, 
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termen slightly rounded, rather strongly oblique; whitish, irregularly 
strewn with dark-fuscous strigulae partially mixed with grey suffusion; 
four small dark-fuscous spots on costa from before middle to and four 
somewhat larger in a median longitudinal series from $ to g; four dark- 
fuscous dots on posterior half of dorsum : cilia whitish, a grey basal shade, 
at apex a grey bar. Hindwings grey-whitish ; cilia whitish. 

Mount Ruapehu, 4,(XX)ft., in January (Hudson); one specimen. 

Tin ei dae. 

Astrogenes chrysograpta Meyr. 

3 4- 12-14 mm. Three fine examples from Mount Ruapehu, 2,800 ft. 
(Hudson); these have the last three metallic dots of costa wholly absent 
or very slightly indicated, but after very careful examination I am satisfied 
that they are the same species. Mr. Hudson states, “ Taken amongst 
Cordyline , very local.” 

Tinea cymodoce n. sp. 

. 11 mm. Head fuscous, face with a few whitish hairs, orbits whitish. 
Palpi white, second joint sprinkled fuscous. Thorax rather dark fuscous, 
edges of patagia white. Forewings elongate, apex obtuse-pointed, termen 
very obliquely rounded; bronzy-fuscous; some whitish suffusion towards 
costa anteriorly, a very fine white longitudinal stria from base beneath 
this, on dorsal half from base to middle several very fine short whitish 
striae; a slender oblique white streak from costa at J not reaching half 
across wing, two approximated slightly sinuate from costa about middle 
reaching half across wing, two approximated shorter and little oblique 
at §, two separate nearly direct beyond these, and two very short white 
triangular marks before apex; three somewhat oblique slender whitish 
streaks from dorsum at $, middle, and f, not reaching half across wing, 
some dark-fuscous suffusion between these ; a short slightly oblique whitish 
streak from dorsum near tornus, one eiect at tornus, and one in middle 
of termen, all these becoming suffused and silvery upwards, a dot of silvery 
suffusion in disc at $ ; a small silvery-whitish mark beneath apex: cilia 
light bronzy-grey with slender white bars on markings, a black basal line. 
Hindwings dark purplish-grey ; cilia grey, darker towards base. 

Mount Arthur, 3,600 ft., in January (Hudson); Mr. Hudson has also 
an example from Mount Ruapehu. Near astraea. 

Endophthora tylogramma n. sp. 

4 . 7 mm. Head ochreous-whitish. Palpi dark fuscous. Thorax grey- 
whitish, patagia and a dorsal stripe suffusedly mixed blackish. Forewings 
elongate - lanceolate ; purple suffused light grey, and irregularly mixed 
blackish; a narrow irregular white dorsal streak from near base, forming 
three irregular spots filled with light greyish-ochreous except on margins 
at i, middle, and {, dorsal area above these suffused blackish, beyond these 
a very fine white line along termen to apex: cilia light-greyish. Hind¬ 
wings bronzy-purple-grey; cilia light grey. 

Wellington, in March, “ swept from forest growth ” (Hudson); one 
specimen. I have not been able to determine the neuration accurately, 
but it agrees nearly with that of Endophthora , and some variation would 
be permissible; superficially the species is a very distinct one. 
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Notes and Descriptions of New Zealand Lepidoptera. 

By Alfred Philpott, F.E.S., Assistant Entomologist, Cawthron Institute, 

Nelson 

[Head bejore the Nelson Institute, 14th July and ISth October, 1922; received by Editor , 
21st October, 1922; issued separately, 6th June , 1924.] 

r . .. Noctuidak. 

Ichneutica dives n. sp. 

<J ?. 39-46 mm. Head and palpi ferruginous sprinkled with grey, apex 
of terminal joint of palpi grey-whitish. Antennae oehreous, in 9 whitish, 
ferruginous beneath, pectinations in Thorax ferruginous, thickly 

irrorated with grey, collar grey-whitish. Abdomen fuscous-grey. Legs 
ferruginous sprinkled with grey, all tarsi annulated with grey-whitish. 
Forewings moderate, costa almost straight, apex obtuse, termen rounded, 
oblique ; ferruginous , irrorated with white and grey ; an irregular white 
basal line, interruptedly margined with black anteriorly; first line irre¬ 
gular, bent inwardly beneath costa, broadly excurved at middle, white, 
posteriorly black-margined ; claviform pale-centred, black-margined, touch¬ 
ing first line; orbicular round, pale-centred, black-margined, half-way 
between first line and renifonn ; reniform pale-centred, black-margined 
laterally; a white dot on costa above reniform ; second line irregularly 
dentate, excurVed on upper f, incurved beneath, white, black-margined 
anteriorly; subterminal line parallel with termen, obscure, grey-whitish ; 
interruptedly margined with blackish anteriorly; terminal area paler: cilia 
ferruginous, obscurely barred with whitish. Hindwings fuscous-grey; a 
dark line round termen: cilia fuscous-grey with faint dark basal fine, tips 
more or less whitish. Female in all respects much paler than male. 

Distinguished from the other species of the genus by the ferruginous 
ground-colour. 

Mount Arthur Tableland, at an elevation of 4,500 ft. Five males and 
two females taken at “ sugar M in December and January. Holotype (<J), 
allotype (?), and paratypes in coll. Cawthron Institute. 

Persectania similis n. sp. 

<f ?. 3B*40mm Head and palpi reddish-brown sprinkled with white. 
Antennae reddish-brown, basally white, in male with short cilia. Thorax 
with slight blunt anterior crest, greyish-white; a white frontal bar, 
margined beneath with blackish-brown and above with reddish-brown ; 
patagia margined with reddish-brown. Abdomen in cJ brown, in 9 grey. 
LegB reddish-brown, tarsi mixed with white. Forewings narrow , costa 
almost straight, apex Hunt-pointed , termen rounded, oblique ; bright reddish- 
brown irrorated with whitish; basal area above middle for about $ in rf 
clearer white, in $ less marked and extending farther along costa ; a fine 
blackish median streak from base to margined beneath with dark 
reddish-brown ; a broad streak along dorsum suffused with whitish ; first 
line strongly dentate, white, posteriorly brown-margined, hardly traceable 
on upper half; an indistinct blackish line in disc above middle ; second 
line hardly distinguishable, blackish-margined, strongly dentate, apex of 
teeth marked by black dots; subterminal very strongly and irregularly 
dentate, dentations filled with whitish, anteriorly interruptedly blackish- 
margined ; stigmata almost obsolete, in female orbicular and reniform 
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represented by obscure pinkish blotches : cilia reddish-brown, tips more 
or less whitish. Hind wings dark fuscous, in male reddish-tinged : cilia 
in ; grey, in V basal half white, with interrupted dark basal line. Under¬ 
sides fuscous-grey, pink-tinged, in $ paler. 

In general apparanco very like P. ewingii (Westw.) but narrower- 
winged and without the )>eculiar reniform of that sjjecies. 

Uouland Downs. One of each sex taken in February. Holotype (J) 
and allotyja* (|_) in coll. (Viwthron Institute, 

_ . Pyraustidae. 

Scopana pura n. sp. 

j + . 21-22 mm. Head grey mixed with fuscous. Maxilliary palpi 

grey, labial fuscous. Antennae fuscous, in J shortly ciliated. Thorax 
(lark greyish-fuscous. Abdomen grey, anal tuft oehreous. Legs grey, 
anterior tarsi infuscated. Forewings moderately dilated, costa arched at 
base, thence straight, apex rounded, termen straight, oblique; grey, 
strongly suffused with white on basal area and beneath costa to second line ; 
an interrupted blackish line at base ; first line indicated by thick brownish - 
black posterior maiginimj y outwardly oblique on uppei half , inwardly angled 
at middle; orbicular dot-like, detached, black; reniform X-shaped, black; 
second line irregular, indented beneath costa, incurved on lower § and 
dentate above dorsum, white, strongly black-margined anteriorly ; a mar¬ 
ginal series of black dots, preceded by an obscure white shade : cilia 
fuscous-grev with a darker basal line. Hind wings greyish'-fuscous, darker 
apically : cilia as in forewings. Female paler in all resjiects. 

Near S. nomcuhs Meyr., but structurally distinct in the much shorter 
antennal ciliattons ; the angled first line is also a good distinguishing 
character. 

Common on the tableland of Mount Arthur at 4,000 ft. to 5,OCX) ft. in 
January. Holotype ($), allotype (V), and a series of paratypes in coll. 
Cawthron Institute. 

Scoparia falsa n. sp. 

J?. 21-24 111 m, Head grey. Palpi brown, mixed with white on upper 
surface and white basally beneath. Antennae brown, very shortly ciliated 
in both sexes. Thorax grey mixed with blackish. A Women oehreous-grey. 
Legs whitish-oehroous, anterior tibiae and tarsi infuscated and annulated 
with oehreous. Forewings moderate, costa slightly arched, apex obtuse, 
termen faintly sinuate, oblique ; pale brown, densely irrorated with white 
and with scattered blackish-brown scales ; an indistinct short blackish- 
brown line from middle of base ; first line obscure, evenly curved, white, 
margined on costa with brown ; a thick brownish-black disced streak from 
first hue to reniform , margined beneath with brown; clavifonn irregular, 
blackish, touching discal streak ; reniform thick X-shapcd, brownish-black, 
connecting with basal streak; second line obscure, white, anteriorly mar¬ 
gined by a series of blackish dots, moderately indented beneath costa ; 
veins interruptedly marked with blackish : cilia pale brownish mixed with 
white. Hindwings ochreous-grey, in ? fuscous tinged : cilia grey-whitish. 

Belongs to rotuella group, but is not closely allied to any species. 

A male and two females taken at Gouland Downs in February, and a 
male bred from moss taken from the Dun Mountains at about 2,000 ft.; 
the latter specimen emerged on 15th Decern bor. Holotype (<J), allotype (?), 
and one paratype in coll. Cawthron Institute. 
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Scoparia gracilis n. sp. 

V. 16-19 mm. Hoad fuscous mixed with white. Palpi fuscous, 
white beneath basally and partially white above. Antennae fuscous, 
eiliations in <■> Thorax blaekish-fuseous with a white anterior median 
spot and margins of patagia whitish. Abdomen dark greyish-fuscous. 
Legs greyish-fuscous, tarsi annulated with whitish. Forewings narrow, 
costa almost straight, apex rounded, tormen slightly rounded, oblique ; 
pale-brownish, irrorated with black and while; lines white ; a very irregular 
white-margined black band at base ; first line curved , a little oblique with a 
slight indentation at middle , posteriorly broadly margined on upper half 
with black ; claviform rather large, detached, black ; an outwardly-oblique 
broad white fascia from costa at middle, not reaching half across wing ; 
rcniform obscurely 8-shaped, lower half white, black above ; second line 
broadly indented beneath costa, weakly curved to just above dorsum ; 
subterminal broad, suffused, interrupted at middle ; a thin terminal line : 
cilia greyish -fuscous with darker basal line. Hindwings greyish-fuscous : 
cilia as in forewings. 

Near S. critica Meyr., but the form of the lines is different and there are 
no yellow markings. 

Mount Arthur Tableland, 4,(XX) ft. to 5,(HX)ft. Fairly common in De¬ 
cember, and one specimen taken in the middle of January. Ilolotype (£), 
allotype (y), ami a series of male paraty|>es in coll. Cawthron Institute. 

Ptkrophoridae. 

Platyptilia ferruginea Philp., Trans. N.Z. Inst., vol. 54, p. 150. 

Since describing the above species from the unique V taken at the 
Mount Arthur Tableland the male has been added to the collection of the 
Cawthron Institute, a single specimen of that sex having been secured by 
Dr. Tillyard at Gouland Downs early in February. It agrees exactly in 
colour and markings with the holotypc, but is smaller, having a wing- 
expanse of only 18 mm., as against 21 mm. in the female. 

Tortricidak. (See also p. 212.) 

Cnephasia latomana (Meyr,), Trans. N.Z. Inst., vol. 17, p. 145. 

I found this species fairly common on the Mount Arthur Tableland in 
December, at elevations from 4,(XX) ft. to 4,500 ft. The type specimen was 
a female, and, though Mr. G. V. Hudson took both sexes on Gordon’s Pyramid 
in 1889, the male, as far as I am aware, has not been described. In 
appearance the sexes differ considerably, and it may be useful to briefly 
indicate the differences. While the ground-colour of the female is almost 
pure-white, that of the male is densely irrorated with fuscous and ferruginous. 
The area is also much reduced, so that the space is often almost wholly 
taken up by the markings. In the female the markings are ochreous-tinged, 
but in the male they are bright ferruginous. The hindwings of the male 
arc dark fuscous, in strong contrast to the whitish ones of the female. The 
general effect is to produce a whitish female and a reddish male. 

Tortrix argentosa n. sp. 

<J $. 16-17 mm. Head, palpi, and thorax greyish-white. Antennae 
grey, eiliations in <$ J. Abdomen ochreous-grey-whitish, anal tuft ochreous- 
white. Legs ochreous-white, anterior pair and spurs infuscated. Forewings 
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elongate, costa strongly arched, apex pointed, termen rounded, very 
oblique ; sih'ery white; extreme edge of costa, from base to a varying point, 
blackish ; a black dot in disc at |, frequently absent: cilia greyish-white. 
Hindwings and cilia pale greyish-white. 

Near T . indigestana Meyr., but whiter and without any reddish suffusion 
in disc. 

Dun Mountain, at 3,000 ft. Eight males and one female taken flying 
in the evening among low shrubs and herbage. Holotype (<J), allotype ($), 
and a series of $ piratypes in coll. Cawthron Institute. 


Oecophoridak. 

Borkhausenia pallidula n. sp. 

<$. 13-14 mm. Head pale whitish-ochreous. Palpi whitish-ochreous, 
outwardly infuscated. Antennae whitish-ochreous, annulated with fuscous, 
ciliution in J 1. Thorax white mixed with pale fuscous. Abdomen ochreous- 
whitish, basal segments white, anal tuft brighter ochreous. Legs whitish- 
ochreous, more or less infuscated. Forewings rather elongated, costa evenly 
arched, apex blunt-pointed, termen rounded, very oblique ; white, irrorated 
with pale fuscous ; many blackish-fuscous scales , tending to form an irregular 
spot in disc at $ and a series of terminal dots: cilia grey-whitish, fuscous- 
tinged apically, with a fuscous basal line. Hindwings grey-whitish, 
fuscous-tinged apically: cilia grey-whitish with an indistinct dark basal 
line. 

An obscure but quite distinct form. 

Uouland Downs, in February. A series of eight males beaten from 
undergrowth, llolotyj* (($) and a series of paratypes in coll. Cawthron 
Institute. 


Glyphiptekyoidak. (See also p. 213.) 

Glyphipteryx octonaria n. sp. 

<J. 11-13 mm. Head and thorax bronzy-fuscous. Palpi fuscous- 
black with five white bands. Antennae fuscous, clothed with grey 
pubescence. Abdomen fuscous. Legs greyish-fuscous, tarsi annulated 
with whitish. ForewingB broad, posteriorly dilated, costa evenly arched, 
apex rounded, termen sinuate-indented, oblique; golden bronze, more 
fuscous at base and on area before tomus ; eight violet-white metallic 
costal strigae, all more or less dark-margined; first, second, and third 
before middle, outwardly oblique, not reaching centre of wing; fourth 
beyond middle, oblique below costa, thence excurved to tomus, pink on 
lower }: remaining strigae more distinctly whitish on costa and pink on 
lower portions ; fifth outwardly oblique, joining sixth, which is transverse, 
and extending half across wing; seventh and eighth inwardly oblique, 
short; a violet-pink metallic patch on termen beneath costa and a larger 
one above tornus : cilia whitish, round apex bronzy-black but white opposite 
costal strigae. Hindwings dark fuscous, bronzy on apical half: cilia dark 
fuscous. 

Near 0. codonias Meyr., but a smaller species with differently arranged 
strigae. 

Gouland Downs. Three males found on low forest herbage early 
in February. Holotype (<J) and two paratypes in coll. Cawthron In¬ 
stitute. 
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Orthenches similis n. sp. 


Plutkllidak. 


S ¥• 14-16 mm. Head white, tinged with fuscous. Palpi fuscous, 
second joint with apical ring white, terminal joint mixed with white. 
Antennae alternately ringed with blackish-fuscous, and white interrupted 
with fuscous scales. Thorax greyish-fuscous with purplish-violet sheen. 
Abdomen greyish-fuscous, anal tuft paler. Legs white, anterior pair 
infuscated and all tarsi annulatcd with fuscous. Fore wings elongate, costa 
evenly arched, apex rounded, termen rounded, oblique ; white, thickly 
irrorated with brown ; markings dark brown ; outer margin of basal patch 
very strongly oblique ; an outwardly-oblique thick fascia from before middle 
reaching half across wing, enclosing a white spot in apical portion ; tomal 
and terminal area dark brown, interrupted by upright white fascia from 
tomus which unites with white apical area of costa; two or three brown 
spots on costa above white tomal fascia ; sometimes a series of white terminal 
dots : cilia greyish-fuscous with dark basal line, on costa mixed with white 
and sometimes with subapical and tomal white spots. Hindwings greyish- 
fuscous, darker apically : cilia greyish-fuscous with a dark basal lino. 

Very similar in appearance t-o 0. semifasdata Philp., but the light and 
dark areas in that species are more pronounced, the ground-colour being 
less irrorated with brown. 

Common at Nelson from Noveinl>er to January in Nothofagus forest 
to 2,000 ft. Generally beaten from a 8}>ecies of GauUheria. Holotype (J), 
allotype (V), and a long series of paratypes in coll. Cawthron Institute. 


Nymphalidak. 

Danaida chrysippus petilia Stoll., Suppl. Cramer's Papillons Exotiques, 
132, pi. 28, f. 3. 

An example of this butterfly was captured in January at Nelson by 
Mr. W. Wastncy. Mr. G. V. Hudson (Trans. N.Z . Inst. y vol. 40, p. 104, 
1908) published the first record of. the species for New Zealand, a specimen 
having been brought to Mr. E. C. Sherlock, who states that he saw another 
at the same locality, a few miles from the Thames. Mr. Hudson gives a 
description and a figure. The Nelson specimen, which Mr. Wastney has 
kindly presented to the Cawthron Institute', is evidently the Australian 
subspecies petilia, and from Mr. Hudson’s figure it would appear that the 
Thames specimen also belongs to that fonn. Both specimens are females. 


Plusiadab. 

Sericea spectans Guen., Nod., vol. 3, p. 172. 

A specimen of this common Australian species was captured by 
Mr. W. Wastney at Nelson in February, evidently a chance arrival from 
the Commonwealth. A short description is appended. 

Expanse of wing, 88 mm. Head, thorax, and abdomen dark chocolate- 
brown. Foiewings dark chocolate-brown, slightly ochreous-tinged on 
basal area and with violet metallic sheen in disc and towards dorsum ; 
three or four irregular dark-brown fasciae near base ; a double dark-brown 
fascia before middle; a broad dark-brown fascia beyond middle, broadly 
excurved on upper half to encircle a large black-ringed eye-spot; sub¬ 
terminal and terminal waved dark-brown lines. Hindwings dark chocolate- 
brown with a median pale-margined fascia and a tomal blackish blotch 
containing two bluish-white spots. 
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Somewhat similar in appearance to Dasypodia selenophora Gn., hut easily 
distinguished, apart from the generic characters, by the violet sheen, the 
difference in the transverse fasciae, and the absence of the terminal series 
of white dots. 


Crambidae. 

Crambus abditus n. sp. 

cj. 27 mm. Head oehreous-white. Labial palpi 4. ochreous-white. 
Maxilliary palpi white. Antennae ochreous-white. Thorax brassy-yellow. 
Abdomen and legs whitish-ochreous. Fore wings moderate, costa evenly 
arched, apex acute , termen almost straight, very oblique; brassy-yellow; 
costa margined throughout with white; a straight well-defined white median 
longitudinal stripe, margined with fuscous above except near base, and more 
narrowly beneath on basal half; some obscure white terminal streaks above 
median streak : cilia white. Ilindwings white, faintly tinged with ochreous : 
cilia white. 

In the acute apex of the forewings this species recalls the much larger 
(\ angustipennis Zell., but the markings are altogether different. 

Bred by Mr. C. Lindsay from a larva found at Otaraina, Canterbury, in 
October. IJolotype (<J) in coll. Canterbury Museum. 


Tortricidak. 

Tortrix scruposa n. sp. 

<J. 17 mm. Head greyish-white. Palpi grey, terminal segment short 

and bluntly pointed. Antennae grey, ciliation 1. Thorax grey, patagia 
brown. Abdomen (missing). Legs grey, anterior pair infuscated. Fore¬ 
wings strongly arched at base, thence straight to apex, apex rounded, 
termen rounded, oblique; white; markings bronzy -brown ; basal patch 
indicated by an irregular fascia, projecting at middle; two cur red fasciae 
beyond this , second broken up into spots; median fascia directed towards 
tornus, evenly dilated from costa, interrupted at §; four or five interrupted 
irregular fasciae between median fasna and apex: cilia greyish-white, 
darker round apex. Hindwings fuscous grey: cilia grey with a darker 
basal line. 

Not readily comparable with any other Tortrix . 

Mount Ruapehu, in January. One male taken by Mr. C. C. Fenwick, 
who retains the type. 


Tortrix subdola n. sp. 

cJ. 15-16 mm. Head greyish-white, face darker. Papli greyish-white, 
darker apically, second segment thickened with scales, apex truncate, 
terminal segment very short, hardly projecting. Antennae annulated 
alternately with fusoous and whitish, ciliations in <J |. Thorax fuscous- 
grey. Abdomen whitish-grey, anal tuft ochreous-white. LegB whitish- 
grey, anterior pair strongly infuscated. Forewings, costa strongly arched, 
apex pointed, termen rounded, very oblique ; silvery-white tinged with grey; 
extreme edge of costa, for short distance basally, fuscous; median costal 
area more clearly white ; a speckling , consisting of groups of one to four black 
scales , throughout; a prominent black discal dot: cilia whitish-grey with 
darker basal line. Hindwings and cilia greyish-white. 
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Very similar in appearance to T. aryentosa Philp., but the black speckling 
is absent in that species. From T. indiyestana Meyr. the structure of the 
palpi is a good distinguishing character. 

Taken by Messrs. C. (\ Fenwick and Morris N. Watt at Ruapehu in 
December and January. Five males were forwarded for examination. 
Holotype (<J) and paratypes in coll. (\ C. Fenwick. 


Elachista watti n. sp. 


Elachistidae. 


J. 7 8£ mm. Head while, slightly mixed with pale fuscous. Palpi 
white. Antennae fuscous - grey. Thorax white mixed with fuscous. 
Abdomen greyish-fuscous, anal tuft ochreous-white. Legs ochreous-white, 
anterior pair infuscated. Fore wings lanceolate ; metallic white , more or 
less infuscated , particularly on basal J of costa ; a linear spot of fuscous 
below fold at J ; a median fuscous streak from J to near apex : both these 
markings usually obscure or absent: cilia pale fuscous, round apex clear 
white. Hindwings and cilia greyish-fuscous. 

Near E. exaula Meyr., but the conspicuous black markings of that 
species arc absent. 

Taken by Messrs. Fenwick and Watt at Waimarino. in January. Five 
males were sent for examination. Holotype (d) in coll. (A C. Fenwick. 


Cl LY PHIPTKK Y(*l DAE. 

Simaethis albifasciata n. sp. 

d 9- 11-12 mm. Head and thorax bronzy-brown densely sprinkled 

with white. Palpi ringed with bronzy-brown and white alternately, 
second segment slightly tufted beneath. Antennae bronzv-brown annu- 
lated with white, dilations in <J 4. Abdomen bronzy-brown, segmental 
divisions white. Legs pale brown mixed with white, anterior tarsi annu- 
lated with white. Forewings, costa slightly arched, apex rounded, termen 
straight, oblique ; bronzy-brown mixed with blackish ; a patch of white 
scales at base above middle ; a broad ineyulai Itand of white scales at ^ , 
a small white spot on costa beyond middle giving rise to a very irregular 
line composed of violet and blue metallic scales mixed with white; this 
line is strongly excurved at middle and is there preceded by a similar 
but short line in disc ; a broad white subterminal band of white scales, 
followed on the median portion by a line of metallic scales; a terminal 
line of white scales more or less interrupted at middle: cilia bronzy-brown 
with a thick black basal line and white tips at middle and tornus. In 
female there is a greater admixture of white. Hindwings pale bronzy- 
brown ; a straight white fascia from termen before tornus directed towards 
| of costa, and reaching half-way across wing; a fragmentary white 
fascia between this and termen: cilia as in forewings but paler and white 
tips inconspicuous. 

Structurally only comparable with S . martnarea Meyr., but the pro¬ 
minent white subterminal band is sufficient to distinguish it, and there are 
several other differences. 

A male and female taken in forest on the Mount Arthur Tableland 
track in December at an elevation of 4,000 ft.; and a female secured at 
Goul&nd Downs in February. Mr. C. 0. Fenwick has a specimen 
captured on Mount Ruapehu in January. Holotype (^) and allotype (9) 
in coll. Cawthron Institute. 
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Tjneiiue. 

Lindera tessallatella Blanch., Hist . Jis. y pol d Chile , ZooL , vol. 7, 
p. 105, 1852. 

This well-known Australian species has now to be recorded from New 
Zealand. Five specimens have been taken in Nelson on dates ranging 
from December to June. In the Dominion Museum collection is an 
example which came from the collection of the late Mr. Norris, but it 
has no label, and no data are available. Mr. J. G. Myers has reared the 
species from a larva found in old sacking and rubbish at Aramoho, the 
moth emerging on 26th October. 

In general appearance this species is very similar to the Oecophorid 
Borkhausenia pseudospretella Stt., and no doubt specimens have been 
frequently passed over for that species. As the publication in which 
Blanchard's description appeared is not easy of access to New Zealand 
students I here give a short description of the species. 

9- 16-34 mm. Head, palpi, and thorax ochreous. Antennae ochre- 

ous, obscurely annulated with fuscous. Abdomen and legs pale ochreous. 
Forewings, costa moderately and evenly arched, apex broadly rounded, 
terinen very oblique ; pale ochreous, densely covered with fuscous dots 
and stngulae ; round apical half of costa and on dorsum the dots are 
larger; a prominent large spot on fold at J: cilia ochreous mixed with 
fuscous. Hindwings and cilia dull fuscous. 

Mallobathra strigulata n. p. 

<J 15 17 ram. Head dark brown, sometimes ochreous-tinged. An¬ 
tennae ochreous, blotched with fuscous, ciliations in <J 2$. Thorax dark 
bronzy-brown. Abdomen dark brown. Legs brown, anterior tarsi annu¬ 
lated with ochreous. Forewings, costa evenly arched, apex rounded, 
termen obliquely rounded, dark bronzy-brown with numerous transverse 
waved ochreous bands , inseparable on aptcal half of wing; near base, 
especially on dorsal part of wing, some violet metallic scales; on dorsum 
at middle the bronzy-brown colouring forms a dark semicircular spot 
margined before and behind by a clearer area of ochreous: cilia bronzy- 
brown mixed with ochreous. Hindwings and cilia dark fuscous. 

In general appearance near M . crataea Meyr., but nearly twice as large 
and with clearer markings. 

Nelson, in forest at 2,500 ft. Not uncommon in December. Holotype (<J) 
and a series of paratypes in coll. Cawthron Institute. 

Mallobathra fenwicki n. sp. 

<J. 14mm. Head dark brown, ochreous-tinged. Antennae dark 
brown, obscurely annulated with ochreous, ciliations in <J 3. Thorax 
dark purplish-brown. Abdomen nch dark brown. Legs brown, tarsi 
annulated with ochreous. Forewings, costa evenly arched, apex broadly 
rounded, termen oblique; dark shining purplish - brown with slight 
ochreous admixture; an obscure ochreous mark on termen before } 
and a more prominent triangular ochreous patch before tornus: cilia con- 
colorous with wing. Hindwings and cilia dark purplish-fuscous but less 
bright than forewings. 

Close to M. homolapa Meyr., but differing chiefly in the pronounced 
purplish sheen. 

Mount Ruapehu, in January. Two or three examples taken by 
Messrs. Fenwick and Watt. Holotype (<$) in coll. C. C. Fenwick. 
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The Tibial Strigil of the Lepidoptera. 

By Alfred Philpott, F.E.S., Assistant Entomologist, Cawthron Institute, 

Nelson. 

[ Read before (he Nelson Institute , 13th September , 1922 , received by Editor , 2Ut October , 
1922; issued separately , 6th June , 1924.'] 

Plate 18. 

The antennae of insects, being frequently clothed with hair, and often 
bearing dentate or pectinate processes, stand in need of some method by 
which they can be kept free from dust, particles of food, and other matter, 
which if not removed would sooner or later interfere with the carrying-out 
of their functions. Few insects have entirely naked legs; in almost all 
cases the limbs are clothed with spines, hair, setae, or scales, such armature 
acting as combing or brushing organs for the head, wings, and other parts 
of the body. For the treatment of the antennae, however, special struc¬ 
tures have been evolved in several groups. In the ants, for instance, the 
apical spur of the anterior tibia and the base of the opposing first tarsal 
segment are armed with a row of spines, the antennae being drawn through 
them ; in the honey-bee the first tarsal segment has, near its base, a trans¬ 
verse rounded notch which fulfils the same purpose. In the Coleoptera the 
members of the Oarabidae have the anterior tarsi armed beneath with a 
complicated series of combs and brushes. But in the Lepidoptera alone 
does an antenna-cleaning apparatus appear as an ordinal character. 

In the literature at my disposal I have been unable to discover any 
detailed description of the lepidopterous strigil. Meyrick ( Handbook of 
British Lepidoptera , p. 4) says, 4< The anterior tibia fin Lepidoptera] is 
. . . furnished beneath with a median spine-like process,** but does not 

make further reference to the structure. Sharp (Cambridge Natural History , 
vol. 6, p. 314) states that “ the front tibia [in the Lepidoptera] usually 
possesses on its inner aspect a peculiar movable pad; this seems in some 
cases to be a combing-organ ; it also often acts as a cover to peculiar 
scales.'’ J. B. Smith (.Revision of the Deltoid Moths, Bulletin of the United 
States National Museum, No. 48) describes at some length the very peculiar 
modifications of the legs in that group of Lepidoptera, but I have not had 
an opportunity of examining any species dealt with by him. 

Though in this paper I treat these structures as strigils or combs for 
the antennae, it must be remembered that their actual use in such a 
connection has not been observed ;♦ it is because the modification of the 
antennae and the tibial structure seem to be correlated that I adopt this 
provisional view of the function of the latter. It will be found that, in 
general, those species with the most “ plumose ” antennae have the most 
highly developed strigils; further, when the male has strongly pectinated 
antennae and the female simple ones, or nearly so, the former will be found 
to have a well-developed tibial structure, while that of the latter may be 
barely half the size. It may also be observed that the position and shape 
of the organ, together with the modification of the tibia, are such as would 
be suitable for tne function-indicated. 

Except in certain instances, to be referred to, it does not appear that 
the study of the tibial strigil will prove of much value to the systematist. 


* Sinoe the above was written the act of passing the antennae through the strigils 
has several times been observed. It is not uncommon to see moths which have been 
put in the cyanide killing-bottle, as soon as the effeots of the fumes begin to be felt, 
commence to oomb their antennae rapidly with the strigils. 
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Throughout the Hetcroncura, with stich exceptions as the deltoid group 
and a few others, the strigil remains very much the same, varying only in 
being a little broader or narrower, more flattened or more rounded, curved 
or straight. Between the strigil of the Heteroneura and that of the Homo- 
neura, however, the difference is considerable, while the difference between 
the families of the Homoncura is as great as that between the suborders. 

In order to ascertain if any homologous structure was present in related 
orders, the Trichoptera and Mecoptera were examined. In the Trichoptera, 
species of the genera Rhyttroplula, Psilochorewa , Hydrobiosis, Hydropsyche, 
Polyplf'ctropHs , Triplet-tides, Noftniatnhca, Overt is, Phihtnisus , Phihrheithrus , 
Pycnocentria , OUnqa , and Orconesus ; and, in the Mecoptera. Choristella 
Namiachorista , Harpohittacus , Tannochorista , Bittacus , Choristella , and 
Mcrvpe , have all yielded negative results, and it seems therefore reasonably 
certain that the tibial strigil in the Lepidoptera is peculiar to that order. 

The families of the Lepidoptera, as far as T have been able to examine 
them, will now be considered in order, and the modifications of the cleaning- 
apparatus described. 


Suborder HOMONEURA. 

MlCnoFTKRYOllME. 

Of this, the most primitive family of the Lepidoptera, I have examined 
Satmtmca and Microptrryc only. The strigil in these genera (fig. 1) is a 
simple leaf-shaped structure, lying, both transversely and longitudinally, 
convexly to the tibia (fig. 2). It is covered with hair on both surfaces, 
but that on the inner surface is longer, and directed chiefly towards the 
outer fissure, forming there a marginal fringe. At its attachment to the 
tibia the strigil is much nar.owed, and connects to a circular base by means 
of a thin membrane which allows of free movement (fig. 3). This method 
of basal connection seems to point strongly to the strigil being a modified 
spur. Presumably, after development into a strigil, the structure moved 
basad or distad in sympathy with the tibial modification or other condi¬ 
tions as the different forms evolved. The base of the strigil is about the 
middle of the tibia, and its apex rather less than a quarter from the tibial 
apex. Except for being somewhat swollen round the base of the strigil, 
the tibia itself is not modified ; there is not the flattening beneath, nor the 
formation of a groove, as occurs in the higher groups. 

Mnesakchaeidae. 

Tn Mnesnrchaca the strigil is very much reduced, being only about four- 
fifths as long as the tibia is broad (fig. 4). It is clothed with scales similar 
to those on the tibia itself, and no hair is present. The reduction of the 
organ in this genus is apparently correlated with the type of antenna, this 
being filiform and scaled, with a few minute hairs. In Sabatinca the better- 
developed strigil is accompanied by submoniliforni antennae which are 
thickly covered with hair. 

Hepialidae. 

In the Hepialidae the strigil is not homologous with the structure so far 
described; it is an outgrowth from the tibial wall instead of a modified 
spur. The Hepialidae are without tibial spurs, and it seems probable that 
they were never provided with the strigil as it exists in other Lepidoptera, 
but evolved a different organ to carry out the same function. At or near 
the base of and beneath the tibia there is a fiap-like structure, covering 
the lower surface and extending usually about half-way along the segment 
(fig. 5). There is no indication of a hinge at the base, the strigil passing 
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Fig. 3 .—Satxtiinca quadrijnga Meyr. - Tibia with strigil removed to show ring like 
point of attachment. 

Fiu. 4.— Mne*archaca ha modelpha Meyr. Portion of tibia with strigil. Some scale* 
are shown and the bases of* others indicated. 

Fia. 5 .—Charagia viredcsn# Dbld. Portion of tibia with flap-Hkh strigil. 

Fio. ft. —Porina mgn&la Walk. Tibia: view of back of strigil. 

Fio. 7 .—Onoopera m* toe era Turn. Portion of tibia, showing reduced spine-like strigil. 
Fio. 8.— Frau* sp. Portion of tibia, showing vestigial strigil wdth spines and scales 
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into the tibia without any modification. The origin of the organ, in this 
family, was probably a simple notch or ridge on the tibia ; this developed 
into a fold, and thence into a flap, after which, in some instances, it 
narrowed into a spur-like form. The walls of the strigil are not fused, and 
can be separated without difficulty. In Porina the strigil is strongly con¬ 
cave to the tibia, forming a rounded channel for the reception of the 
antenna (Plate IS, fig. 3). The outer sinus is not usually produced far 
back towards the base; in many instances the outer apical margin 
is broadly excurved, and joins the tibia forward of the apical point 
(fig. 6). Porina dinodes Meyr. differs from most of the other members 
of the genus in having the strigil lying closer to the tibia, thus form¬ 
ing a sinus which reaches backwards for nearly half the length of the 
structure. Penssectn is similar to Porina ; Charagia and Tricteva have 
very simple strigils, merely flaps standing out very slightly from the 
tibia and quite hidden in the long hair of the limb. The huge Hepialid, 
Leto staret/}, is one of the few species of moth in which I have failed to 
find a strigil of any sort. The antennae of this species are very short 
and but slightly hairy, and both tibia and tarsi bear thick spreading tufts 
of hair on each side; probably these brush-like devices have superseded 
the strigil as a cleaning-apparatus. In Frans eroceus Luc. the strigil has 
become somewhat spur-like, owing to the outer fissure being carried back 
as far as the inner, combined with a narrowing of the organ. In Oncopera 
this narrowing is carried to an extreme point, the strigil being reduced to 
the form of a stout spine. This process, which is covered with minute 
hairs, springs from about the middle of the tibia and extends to four-fifths 
(fig. 7). An undetermined sjiecies of Frans from Australia is interesting 
as showing marked sexual differences in the strigil. In the male the organ 
is of the usual generic type, though rather small, while in the iemale it is 
reduced to a mere vestige (fig. 8). The tibia, beneath the strigil, is 
covered with curved macrotrichia, and these are still present forward of 
the diminished female organ. It seems probable that these hookB form 
the essential part of the cleaning-apparatus, that the strigil is now more 
or less functionless, and is undergoing reduction accordingly. 


Suborder HETERONEURA. 

In the Heteroneura the typical strigil is a rather flat organ, something 
like a longitudinally folded leaf. In the lower groups this fold is not 
central, leaving a considerable portion of the inner part single, but in the 
higher groups the folding is often complete, and the strigil tends to become 
irregularly tubular. The structure is more or less convex to the limb, and 
is clothed on the inner side with short dense hair. It is situated on the 
lower surface of the tibia, and usually takes an outwardly-oblique course. 
In most species it occupies the central third of the limb, but may arise 
from near the base and extend to the apex; in the Pterophoridae, where 
the tibia is much elongated, the strigil has moved diBtad to an apical 
position. The tibia itself is usually flattened beneath, and the hair on 
that part of its surface covered by the strigil is frequently lengthened and 
directed obliquely outwards so as to be opposed to the antenna when it 
is being drawn through. On the outer side of the tibia there is usually a 
more or less dense brush of hair; this covers the outer fissure of the 
strigil, and apparently acts as part of the cleaning-apparatus. Beneath 
the strigil the tibia is often hollowed out so as to form a groove for the 
reception of the antenna. 
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TINEOIDEA, TORTRICOIDEA, and PYRALOIDEA. 


These three superfamilies require little comment. The strigil is of 
the type described under the heading of the suborderTand is remarkably 
uniform (figs. 9, 10, 11, 12, 13). 



Fh>. 9. —Xysmalodoma saxosa Meyr. Strigil in male. 

Fig. 10.— Xysmatodoma mxosa Meyr. Strigil in female. 

Fig. 11 .—Groaidomma pkbtiana Zell. 

Fig. 12.— Crambus crenaeus Meyr. Strigil folded back to show concavity beneath. 

Fio. 13.— AhteUa mono&pilalis Walk. Tibia, viewed from outer fissure of strigil. * 

Fig, 14.— Synemon heeperouUs Feld. 

Fig. 15. —Enhmtta fervivs Walk. 

CASTNIOIDEA. 

Cabtnidae. 

In this family only two or three species of Synetnon have been available 
for examination. In these the strigil is folded completely round and fused, 
forming a hollow spur. The structure has the appearance of a much reduced 
organ, and it is probable that the smoothly jointed and olosely scaled antennae 
are not diffloult to keep clean (fig. 14). 
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ZYGAENOIDEA. 

Zyuaknidae. 

In the small moths of the genus Polbniisus, the only species investigated, 
no strigil is present. 

LlMAfODIDAK. 

Neither sex possesses a strigil. The antennae are comparatively short, 
hut are usually bipectinated in the male, frequently only on the basal 
portion All the tibiae, and also the first tarsal segments, are thickly fringed 
with long hair-scales ; on the anterior pair of legs these scale-brushes may 
carry out the functions of the strigil. 

LAS1 ()('AM POIDEA. 

Lasiocampidak. 

The genera Entometa and Porela have a strong strigil springing from a 
little below the base of the tibia and extending almost to the apex. It 
is slightly flattened, curved, and spurdike (fig. 15). 

XtXTUOIDEA. 

Liparidae. 

The Liparidae have the strigil rising above the middle of the tibia. 
Frequently it springs from just below the base, as in Laelut , Notoloupus , 
and Porthesia. In some genera for instance, Aryina and Asota - it is rather 
short and broad (fig. 16), bui in Porthesia and its allies the organ is as long 
as the tibia itself. The sexual difference in this group is also very striking. 
In the females of Ijaelia ami Porthesia the strigil is reduced to an apparently 
tunctionless vestige, a weak and thin appendage covered with fine hairs 
(figs. 17, 18). In Notoloupus australis Walk, the female is apterous and has 
lost all trace of the strigil. It need hardly be said that these sexual 
differences in the strigil are correlated with the condition of the antennae, 
those of the males being strongly pectinated, while those of the females 
are shortly pectinated or simple. The male of ImpIm obsoleta Fabr. has the 
longest antennal pectinations of any species of the family which I have 
examined, and the strigil is proportionately longer than in any other. 

Noctuidak. 

In the Hypeninae and Plusiinae the strigil is usually rather short and 
broad, the organ springing from a little below the base of the tibia (fig. 19). 
The antennae in these groups are generally of the simple type, but in the 
somewhat aberrant Rhapsa seotosialis Walk, the antennae of the male 
are strongly bipectinated a condition accompanied by a corresponding 
development of the strigil, which is almost as long as the tibia. In the group 
of small forms represented by Enblemma . Araeoptera , and other genera 
the strigil is of normal shape and size, but in Tarache nivipicta Butl. the 
organ has moved distad to the middle of the tibia and is broader than usual, 
the tibia being also broadened and flattened to accommodate it (fig. 20). 
In the Melanchrinae a different type of antennal armature is met with. 
The segments are frequently subdentate, or serrate, and are almost always 
either ciliated or bear short stiff pectinations. Apparently in order to 
meet these modifications, the strigil in this group has assumed a special 
form. The outer margin, instead of being free from base to apex, is attached 
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Fia. 1H. —Argina cribraria Clcrck. 

Fig. 17. —Ladia obwleta Fabr. Strigil in male. 

Fia. 18. —Tsaelia ohmhia Fabr. Strigil in female. 

Fig. 19. —Calpe emarginata Fabr. 

Fig. 20. —Tar ache nivipicta Butl. 

Fig. 21. —Mdanchra agorattia Meyr. To show (a) attaching membrane. 
Fig. 22. —Perstrtania ewingii Woatw. Detached strigil. 

Fig. 23.— Ichn&utica cerauniaa Meyr. 

Fig. 24.— 'ScktitopkUp* albida Walk. 

Fig. 20. —Ardices eurvata Don. 

Fig. 20. —Mdacrim trichryta Meyr. 
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by a membrane for a third or more of its upper portion to the tibia 
(figs. 2J, 22). The Jower part is armed with the usual fringe of hairs, but near 
its centre it is broadly and deeply convex. The tibia is somewhat flattened, 
and bears an oblique groove which passes beneath the comb, forming with 
the convexity of the latter a covered channel through which the antenna 
can be drawn. Fitting into the convexity of the strigil is a dense bunch of 
hairs, the whole forming a cleaning-apparatus with comb above and brush 
below That this type of strigil is correlated with the usual type of 
antennal armature in the Melanchrinae seems still more probable when the 
genus Ichntutiea is examined (fig. 23). Here the antennal segments are 
more regular, and the armature consists of strong bipectination. Not only 
is the strigil greatly enlarged, being about four-fifths of the length of the 
tibia, but its outer margin is free right to the base, and there is no concavity 
similar to that generally found in the group. 

Akctiidae. 

In the Arctiidae the antennae are usually small, and have little armature. 
The strigil, which is usually not highly developed, shows in some forms, as 
Schistophleps (fig. 24), the same extension of the attaching membrane as 
in the Melanchrinae. Comarchis and Celama also exhibit this character, 
though in a less degree. Ardices possesses an unusual type of strigil for this 
family, it being long, free throughout the entire length of the lower fissure, 
and oovered outwardly with dense hair-scales (fig. 26). Metacrias also 
displays a peculiar strigil. The tibia in this genus is very short; it is also 
somewhat curved and hollowed out beneath. In this convexity, its base 
being deeply sunk in the limb, lies a broad naked strigil (fig. 26). 

Syntomidae. 

The Syntomidae offer no unusual strigilar features, the organ being 
rather small, centrally folded, and broadly lanceolate, with the usual fringe 
of hairs on the outer margin. 


NOTODONTOIDEA. 

Notopontidae. 

In Neola semiaurala Walk, the strigil in the male is strongly concave to 
the tibia and follows a somewhat spiral course. In Epicoma tristi8 Lewin 
the organ is also concave, but has no spiral twist (fig. 27). In the females 
of both these species the strigil is absent, as it is also in the very peculiar 
Ochrogcuter contraria Walk. 

Sphingidae. 

The hawkmoths have a well-developed strigil occupying the middle 
third or more of the tibia. It is concave to the limb, centrally folded, and 
bears a fringe of stiff spines on the margin of its inner fold (Plate 18, fig. 2). 
Though the edges meet, they are not fused except towards the apex. The 
organ is deeply set in the tibia at the base, and is almost entirely exposed 
(fig. 28). In Metamima8 australasiae Don., however, the fringe of hair 
which in all species occurs on the outer side of the tibia is ourved round, 
the lengthened upper part of it acting apparently as a spring to keep 
pressure on the strigil, and the lower part forming a rounded ohannel to 
receive the antenna (Plate 18, fig. 1). 
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Throughout this superfamily the strigil shows little variation. It 
usually occupies from one-half to onc-third of the tibia apically. It is 
generally only partially folded, so that the lower fringed part can be seen 



Fio. 27,— Epicoma tristis Lewin. 

Fxo. 28.— Cepkanodes Janus Misken. Portion of tibia with strigil removed. 

Fio. 29.— Venusia undosata Feld. 

Pick 80. — Tatoaoma Imtevata Walk. Portion of tibia with strigil removed 
to show dense toft of hair beneath. 

Fio. 31.— Dtdana juncHlinea Walk. Strigil in male. 

Fio. 82.—/total* juncHlinea Walk. Strigil in female. 

Fio. 9&.—*Papilio macleayanus Leach. 

Fio. dA,-~Siyneta flemmeata Both 

projecting (fig. 29). The brush on the tibia is long and dense (fig. 30). 
Many of the species provide excellent examples of the correlation between 
antennal armature and strigilar development. In those forms in which 
the antennae of the male are bipectinated while those of the female are 
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simple* the* strigil is invariably found to bo much reduced in the latter sex. 
For instance, in the male* of Venusin undosata Feld, (see fig. 29), which has 
strongly bipectinated antennae, the strigil is more than half the length of 
the tibia ; but in the female of the species, the antennae of which are 
simple, the organ is only one-quarter the length. The same sexual difference 
in antennae and strigil occurs in Xanthorhoc , Not areas, and Selidosema , 
but in Dasyans, where the antennae are simple in both sexes, there is 
practically no difference in the size or condition of the strigil. In Declaim 
most of the species have strongly pectinated antennae in the male and less 
strongly pectinated or simple antennae in the female. Figures of the tibiae 
iii both sexes of Declaim junehlinea Walk, under equal magnification are 
given, in order to show not only the difference in size, but the strong bend 
or angle* of the apical portion in the male (figs. 31, 32). 


THANIOIDEA. 

Traniidak. 

The striking day-flying North Australian moth Nyctalemon orontes 
Linn., so like a butterfly superficially, has a strigil resembling that of Papilio, 
but less folded and shorter in proportion. 


PAPILIONOIDEA. 

In the butterflies many of the families have more or less reduced anterior 
legs, and in such families the strigil has disappeared. In those families 
in which the forelegs are normally developed, however, a strigil is present. 
It is usually rather long and narrow, folded completely round, and partially 
fused (fig. 33). In the Hespcridae the strigil is almost hidden in a tuft of 
hair-scales. It is folded almost into a tube, though the edges are not fused. 
It lies strongly convex to the limb, and if viewed from the right angle an 
aperture may be observed between the two, with the hair on both surfaces 
directed towards the middle line (fig 34). 


In conclusion, it may be pointed out that many of the families of the 
Lepidoptera have not been examined, but it does "not seem probable that 
the investigation of these will materially affect the conclusions arrived at, 
which may be summarized as follows: In the Lepidoptera, with com¬ 
paratively few exceptions, a strigil or comb for cleaning the antennae is 
found on the anterior tibiae This strigil is a modified spur which has 
become flattened and covered with hair beneath. In some of the most 
specialized forms this flat loaf-like organ has been completely folded round, 
the margins meeting and becoming fused so as again to take the form of 
a. hollow spur. In one group, the Hepialidae, the strigil does not seem to 
have been derived from a spur, but to have originated as an outgrowth 
of the tibial wall. Almost invariably the development of the strigil is 
found to be correlated with the condition and armature of the antennae, 
whether such condition be sexual or systematic. 

I desire to express my thanks to Dr. E. J. Tillyard, Chief of the 
Biological Department, Cawthron Institute, for reading the text, and for 
much encouragement and advice during the carrying-out of the investigation ; 
also to Mr. W. C. Davies, Curator of the Institute, for the excellent 
photographic plate. 



Khj. i.- Portion of tibia of Metomimas australasiae Don. with strigil in "it"- 
Fiu. 2.—Apical portion of the strigil of Sphinx convolvuli U, to show fringe o 
Kio, 3.—Tibia of Pori no jocosa Meyr. with strigil in situ. 
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Report on some Hydroids from the New Zealand Coast , with Notes on 
New Zealand Hydroida generally , supplementing Farquhar's List . 

• By W. M. Bale, F.R.M.B. 

Communicated by Dr. Chan. Chilton. 


[ Rend, before the Philosophical Institute of Canterbury, 2nd August , 1022 ; received by 
Editor , 31st December , 1022 ; issued separately , 12th June, 1921.] 


1. Introduction. 

The Hydroida dealt with in tin* present paper are, for the most part, 
included in a collection forwarded by Professor Chilton from the Canter¬ 
bury College, Christchurch, to Mr. E. A. Briggs, of the Australian 
Museum, Sydney, for examination and report.* Mr. Briggs commenced 
the work, but, finding that stress of official duties was likely to prolong 
it unduly, he suggested that I should undertake the task, which I have 
accordingly done. 1 have also included descriptions of several other 
New Zealand species hitherto imperfectly known, or not identifiable from 
the original accounts. 

I have to thank Professor W. B. Benham, of the University Museum, 
Dunedin, for valuable assistance in sending me portions of type specimens 
of some of Huttons and Coughtrey’s species, preserved in the Museum, 
which enable me to identify some of those species previously unrecognized. 

My thanks are also due to the Trustees of the British Museum for 
examples of some of Allman’s New Zealand species, as well as for one of 
Gray s not hitherto identified since its description in 1843. This species, 
as well as several of Allman’s which have been wrongly associated with 
other forms, will now, I trust, be rendered identifiable. I have specially 
to thank Captain Totton, of the British Museum, for much trouble taken 
by him in furnishing me with information regarding the New Zealand 
species in the Museum, and forwarding specimens. 

2. Literature of the New Zealand Hydroida. 

The first published list of New Zealand Hydroida was that by Dr. 
J. E. Gray, in Dieffenbach’s New Zealand , 1843, in which were described 
four species collected by Dr. Sinclair and one by Sir Joseph Banks. 

Captain Hutton’s paper in Trans. N.Z. Inst, for 1872 included several 
new species, with a number of those previously known ; in some of the 
latter, however, the identifications have proved mistaken 

Dr. Millen Coughtrey, in his papers in Trans. N.Z. Inst . for 1874 and 
1875, and one in the Annals and Magazine of Natural History for 1876, 
added considerably to what was already known regarding the New Zea¬ 
land species, and included some new ones, also furnishing, for the first 
time, figures of the forms described. Of the few Plumularians mentioned, 

* The colleotion has been deposited in the Canterbury Museum, Christchurch, New 
Zealand.—C. C. 

8—Trans. 
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however, the figures ami descriptions have not proved sufficient to enable 
observers to discriminate between nearly allied forms. 

For the next twenty years no special account of New Zealand species 
upjKMired, either in the colony or elsewhere, but a number of new species 
were included in Allman's jiapers in the Journal of the Linnean Society 
of 1876 and 1885, and in the “ Challenger ” RejMirts; also in the works 
of Kirchenpauer, Thompson, von Ijendenfeld, Marktanner-Turncretscher, 
and others. 

All these are enumerated in Farquliar’s “ List of New Zealand 
Hydroida,” which was published in Trans. N.Z. Inst., vol. 28, p. 459, 
1896, and which is the only complete list of New Zealand species up to 
that date. More recent publications are Hilgendorfs “On the Ilydroids 
of the Neighbourhood of Dunedin,” in Trans. N.Z. Inst., 1897, and a 
report on a collection of New Zeulund hvdroids in the Zoohgischen 
Jahrbuchcrn, 1901, by Dr. Cl. Hartlaub. 


3. Nomenclature. 

Since the publication of Farquhar’s list there have been many changes 
of nomenclature, especially as a result of Levinson’s researches among 
the Sertularians. For example, species which were formerly regarded 
as typical Thuiariae are now referred to Sertularella, others which were 
ranked under Sertularia have been relegated to Thuiaria, and so on. 
Species which for these and other reasons have had their names changed 
are comprised in the following list, in which Farquhar’s names appear in 
the first column, and the names to which the various species are assigned 


in the present paper ; n the second. 

Name* In Farquhar’a Lint. 

Tubularia attennoides (’oughtrcy 
Cory it e tenella Farquhar 
('a in pan ularia calicu lata H inoks 
Cumpanulana cahculata var. makrognva 
v. Lendenfeld 

Canipanularia bilabiata Coughtrey 
llebella acandeus (Bale) 

Halecium delicatula rough trey * • 

Haler in m parvulutn Bale 
Sertularia ehngala Lamouroux .. 

Sertularia crinia Allman 
Sertularia ramuloui Cough trey .. 

Sertularia buttoni Marktanner-Turnerotschcr 

Sertularella capillari8 Allman 
Sertularella polyzonias (Liim6) .. 
Sertularella episcopus Allman 
Thuiaria zelavdica Gray 
Thuiaria monilifera Hutton 
Thuiaria aubarticulata Coughtrey 
Thuiaria i/uadridena Bale 
Desmoacyphaa buakii Allman 
HydroUmania bicalycula Coughtrey 
Synthecium ramoaum Allman 
Synthecium rampylocarpum Allman 
Plumularia campanula BuBk 
Plutnularia lurgida Bale 
Plumularia imUinoda Allman .. 
Aglaophenia bavkaii (Gray) 

Afflaophenia formosa (Busk) 

Aglaophenia pennatula ? Coughtrey 


Name* in thia Pai**r. 

Tubularia attenuoidcs Coughtrey. 
Synroryne tenella (Farquhar). 

Orthnpyxi a cahculata (Hineks). 

(Jrthopyxia marrogona (v. Lend.). 

Silirularia bilabiata (Coughtrey). 

Hcbella calrarata (L. Agassi/.). 

IIaleciuin delicatulum Coughtrey. 
lHdecinm flexile Allman. 

Stereotheca elongata (Lamouroux). 
Sertularia J'aaciculata (Kirchenpauer). 
Sertularia faaciculata (Kirchenpauer). 
Stereotheca huttom (Mark tan ner-Tumer- 
etsclier). 

Sertularella johnstoni (Gray). 

Sertularella simplex (Hutton). 

Sertularia epiacopua (Allman)* 

Stereotheca zelandica (Gray). 

StUtginopsis monilifera (Hutton). 
Sertularella aubarticulata (Coughtrey). 
Sertularella quadrulena (Bale). 

Thuiaria buaki (Allman). 

Thuiaria bicalycula (Coughtrey). 
Synthecium elegan* Allman. 

Synthecium orihogouium (Busk). 
Schizotricha campanula (Busk). 
Plumularia aetacea (Ellis). 

Plumularia aetacea (Ellis). 

IlemicarpuA banket (Gray). 

Thecocarpu* formosus (Busk). 
Aglaophenia huttoni Kirchenpauer. 
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4. Additions to the Species since Farquhar’s List. 

In Hilgendorf b paper of 1897 are included six species said to be new 
to New Zealand. They are as follows : 

Tubiclam fruticosa Allman. (The identification with Allman’s 
species is doubtful, and the form does not appear different from 
T . rubra Farquhar.) 

Hemitheca intermedia n. sp. 

Obelia nigrocaulus n. sp. 

Calycella parkeri n. sp. (This is not at all like a Calycella , but is 
a typical Gonothyraea , very probably G. hyalina Hincks.—Vw/e 
G. Parkeri.) 

llypanthea asymmetrica n. sp. (The same as Eucopella campanularia 
v. Lendenfeld, now referred to Silicularia.) 

Aylaophenia filicula Allman. (Identification very doubtful.) 

Hartlaub, in his paper of 1901, adds the following 
Syncoryne sp. 

Perigonimus sp. 

Clytia johnstoni (Alder). 

EucopeUa crenata n. sp. (Previously figured, but not named, by 
Coughtrey. See Orthopyxis crenata.) 

Thyroscyphus tridentatus (Bale). (~ T. simplex (Lamouroux).) 
Sertularella lenella (Alder). (One of the forms included by Coughtrey 
under S. simplex , but afterwards named by him S. robusta , q.v. 
Not S. tenella ?) 

Sertularella solidula Bale. (Not S. solidula; see S. crassiuscula.) 
Sertularella fusifotmis Hincks var. nana. (Is S. simplex Hutton.) 

In a paper in Trans. N.Z. lnst. y vol. 47, p. 146, 1915, Professor 
H. B. Kirk describes a new genus and species, Ascidioclava parasitica. 

The hydroids which in the present paper are recorded as new to the 
New Zealand region are the following 

Syncoryne sp. Bale. i Sertularella edentula n. sp. 

Syncoryne eximia Allman. | Plumularia setaoea (Ellis) var. opima 

Obelia nodosa n. sp. n. var. 

Obelia coughtreyi n. sp. , Plumularia wattsi Bale. 

Campanulina humilis n. sp. ! Thecocaulus heterogona n. sp. 

Thuiaria farquhari n. sp. j Aylaophenia plumosa Bale. 

SertidareUa columnaria Briggs. [ Thecocarpus chiltom n. sp. 

Sertularella crassiuscula n. sp. , Halicomaria rostrata n. sp. 

The references prefixed to the various descriptions are not exhaustive. 
In a number of cases, where no change has occurred in the nomenclature, 
1 have commenced with a reference to Farquhar’s list, where the earlier 
synonymy will be found. In other cases I have referred for the synonymy 
to more recent publications, where they are easily procurable, like the 
“ Endeavour ” Reports, &e. 

5. Descriptions of the Species. 

Fam. Atractylidae. 

Perigonimus sp. Hartlaub. 

Hartlaub, 1901, p. 363. 

Hartlaub mentions a fragment of a Perigonimus from French Pass, 
but the material was insufficient for a complete diagnosis. 
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Fain. Bouoainvillidae. 

Hemitheca intermedia Hilgcndorf. 

Hilgcndorf, 18117, p. 202. 

Fam. Clavidak. 

Tubiclava rubra Farquhar. 

Farquhar, 1895, p. 209; 1896, ]>. 459. 

A fragment from Sumner, containing two hydranths, much shrunken 
and blackened, may belong to the above species. 1 think it probable that 
the form referred by Hilgcndorf to T. fruticosa Allman (1897, p. 201) may 
be the same as Farquhar’s species. 

Ascidioclava parasitica Kirk. 

Kirk, 1915, p. 146. 


Fam. Tubularudae. 

Tubularia attenuoides Coughtrey. 

Tubulariu atlennoidex Cuughtrey, 1875, p. 302 : Farquhar, 1896, p. 459: Hilgen- 
dorf, 1897, p. 202. 

Types of this species are in the Dunedin Museum. Professor Benham 
points out that the correct spelling of the name is “ attenuoides not 
“ attenuoides ” as hitherto printed. 


Fam. (’orvniuae. 

Syncoryne tenella (Farquhar). 

Corynt tenella Farquhar, 1895, p. 208 ; 1896, p. 459. 

A cotype of this species, among Professor Chilton’s material, consists 
of three shoots, very slender, and not more than 8 mm. in height. The 
hydranths, which are badly preserved, are smaller than Farquhar’s figure, 
the largest not being more than 1 mm. in length, with about 27 tentacles. 
The gonosome is not present. 

Specimens from Taylor's Mistake are more robust, reaching nearly 1 in. 
in height, and more freely branched. Stems very dark at base, becoming 
gradually paler upwards, and, while proximal portions are very slender, 
diameter increases slightly above* Stem and branches strongly but irre¬ 
gularly annulated at base; there are often a few annulations on stem just 
above origin of branches. Terminal portions of hydrocaulus smooth, 
occasionally with a few faint corrugations. They do not form basal cups 
for hydranths. 

Hydranths reach up to about 1*6 mm. in length, as figured by Farquhar, 
and are cylindrical, with very little tendency towards clavate form. 1 saw 
none with more than 23 tentacles, and only a few with so many. First 
verticil, with 4 or 5, is distinct, but there is not much regularity about the 
arrangement of the others. Capitula packed with numerous nematooysts, 
mostly from about 0*005 mm. to 0*0075 mm. in length, a few still larger. 

Medusae borne on short peduncles, difficult to see when crowded among 
tentacles. At first oval, they become more cylindrical at maturity, with 
a perfectly semiglobular base, and sometimes a little expanding at mouth. 
Margin raised into four broad convex lobes, each with a distinct ocellus 
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in middle, but these are not produced into tentacles. The structure thus 
corresponds with that of several of the species described by Allman, and 
it is probable that, as in those species, the medusa docs not become free. 
Manubrium shorter than umbrella, but very stout, occupying great part 
of cavity. Medusae, apparently mature, averaged about 0*35 mm. in length 
by about 0-25 mm. in width. 

Though not more than 23 tentacles were present on any of these 
specimens, while C. tenella is said to have from, 25 to 30, I do not think 
the difference sufficient to invalidate their reference to Farquhar’s species. 

Lor.- Wellington (Farquhar): Taylor’s Mistake (Chilton). 

Syncoryne sp. 

A small Syncoryne , represented only by four or five specimens not 
exceeding 6 mm. in height, agrees pretty closely with S. tenella in habit, 
and in the character of the hydranths and the medusae, but differs 
in the peculiar nature of the armature. Capitula of tentacles furnished 
with numerous small nematoeysts, very delicate, and so faintly outlined 
that they may be overlooked on casual examination. But besides these 
there are present larger ones (about 0*008 mm. in length), elliptic, and 
so highly refractive as to be strikingly conspicuous. Their number varies 
from 1 to about 15, and a few capitula may be without them. 

In the stream of coenosarc are found a few of these nematoeysts, 
with a great number of others about half their length, and still more 
numerous smaller oblong bodies which may possibly be yet another form 
of nematocyst. All these bodies have the same highly refractive character 
as the large nematoeysts. Perhaps this may be only a peculiar condition 
of S. tenella. 

Syncoryne sp. Hartlaub. 

Hartlaub, 1901, p. 363. 

Hartlaub mentions a species of Syncoryne from French Pass, but the 
description is incomplete, and the species cannot be identified with certainty. 

Syncoryne eximia Allman. 

Ilincks, 1868, p. 50: Allman, 187J, p. 282. 

The form which I refer, with little doubt, to the above species is 
represented in Professor Chilton’s collection by a single mounted fragment, 
and I possess a similar mount, evidently the same gathering, for which l 
have to thank Mr. 0. B. Morris, of Oamaru, the original collector. 

Stems strongly annulated at base, as well as at points where branches 
originate, and the latter exhibit the characteristic tendency to a unilateral 
arrangement, while the polypiferous ramuli are mostly more or less loosely 
ringed throughout, and are prolonged into membranous cups of extreme 
tenuity (sometimes indistinct), surrounding bases of hydranths. The 
latter are somewhat elavate, with about 20 tentacles, the first 4 forming 
a regular verticil, the others scattered. Medusae ovate and pedunculate, 
becoming more nearly globular at maturity and assuming the typical Sarsia 
form : thoy are numerous and often crowded on the lower half or two-thirds 
of body. Hydranths reach about 1*4 nun. in length. 

Loc ,— Oamaru rocks (Mr. 0. B. Morris). 
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Fam. Campanui-akidae. 

Obelia geniculata (Lin.). 

Farquhar, 1896, p. 460: Hilgendorf, 1897, p. 204: Hartlaub, 
1901, p. 362. 

This cosmopolitan species has received numerous synonyms, which 
may bo found in Nutting’s work on the American Oampanularidae, where 
the references to it occupy two and a half folio pages. Hartlaub records 
it from Rangitoto Island/ Professor Chilton’s s^>ceimen is from Oaniaru 
rocks (Mr. (\ B. Morris). 

Obelia nigrocaulus Hilgendorf. 

Hilgendorf, 1897, p. 203. (Dunedin.) 

Obelia nodosa n. sp. (Fig. 1.) 

Shoots nearly 1 in. in height, monosiphonic or slightly fascicled at 
base, nearly straight below, flexuous above ; internodes with a few distinct 
rings at lower end, at top supporting a hydrothoea with ringed peduncle ; 
a branch or gonangium, or both, springing from axil. 

Hydrothecae campanulate, distal 
portion generally less expanding than 
lower, extreme margin usually everted, 
undulated, sometimes subregularly 
often simply ragged ; diaphragm 
usually oblique. 

Gonothecae on short annulated 
peduncles, with about three inflations 
more or less distinct; mouth tubular, 
not very wide. 

Loc. Waitakerei, Auckland (Chil¬ 
ton). 

Many of the shoots are mono- 
siphonic, but some become fascicled 
by the formation of stolons which 
originate from apertures formed at L- Obeha nodosa n. sp. x 40. 

the sides of the apophyses near base, 

from which hydrothecae have fallen. Generally only one or two of the 
lowest apophyses give rise to these stolons, which run down to the hydro- 
rhiza and are continued over it. Most of the hydrothecae have margins 
irregular, showing very slight traces of undulations, which are very shallow, 
but some show them more distinctly. 

The most characteristic feature is the form of the gonangia, which 
have three inflations increasing in size upwards. These vary in degree, 
being more pronounced in some cases than in others. The tubular neck 
is well developed. 

Obelia coughtreyi n. sp. (Fig. 2.) 

Shoots about 1 in. in height, monosiphonic (?), slightly flexuous below, 
very strongly above; internodes with a few distinct rings at lower end, 
at the top supporting a hydrotheca with ringed peduncle; a branch or 
gonothcca, or both, springing from axil. 
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Hydrothecae campanula to, margin regularly undulated, but in older 
hydrothecae with undulations obscure, margin appearing simply ragged ; 
■diaphragm often appearing somewhat oblique. 

Gonothooac on short annulatod 
peduncles, large, wide, mouth only 
very little elevated. 

fsoc- Taylor’s Mistake ((‘billon). 

A more robust species than the 
last, the gonangia especially being 
much larger. They are widest at fhe 
top, and noticeable for the shallow 
scarcely tubular lip. There is a scries 
of numerous aunulur undulations, so 
slight that they might easily pass 
unnoticed but for the fact that the 
minute diatoms which invest the 
gonangia in great numbers have in 
parts followed their course. 

The hydrothecae are larger on 
the average than in 0. nodosa , and 
usually more widened upwards; then' 
is no doubt as to the marginal struc- Fig. 2.- Obelia cmiyhlreyi n. »p. > 40. 

ture. which exhibits about 10 14 

undulations, or shallow rounded lobes, best seen in the newer hydro¬ 
thecae, as, apparently owing to their extreme delicacy, they soon become 
irregular and ragged. 

Obelia australis v. Lendenfcld. 

Farquhar, 1896, p. 460: Hurtlaub, 1901, p. 367. 

Haj*tlaub records this species from French Pass. 

Gonothyraea parked (Hilgendorf). 

Calycella parkeri Hilgendorf. 1S97, p. 205 (— ti. hyahna Hindu*, 1868, p. 184 ?) 

Among the specimens received from Professor Benham is a slide labelled 
u Type Calycella parkcri Hilgendorf/’ The species doc£ not resemble a 
Calycella, but is a Gonothyraea , possibly G. hyalin a llincks. But the 
specimen is not in good condition; all the hydrothecae are more or less 
crumpled and collapsed, especially towards the aperture, so that it is 
impossible to say with certainty yrhat the form of the margin has been. 
Hilgendorf says that the thecostome may bo either “ entire, wavy, or 
regularly serrated with small even teeth.” The hydranths are similar to 
those of Obelia , but seem more slender than we are accustomed to find 
them in that genus. They are all retracted into the hydrothecae, with the 
tentacles straight up, surrounding the proboscis : in this state (he tentacles 
just about reach the margin of the hydrotheca, or a little above it, while 
the proboscis is considerably shorter. This is not in accordance with 
Hilgendorf’s statement that “ when in a state of retraction it projects 
above the retracted tentacles.” 

The gonangia mostly contain three or four gonophores, or have them 
borne outside the capsule and attached to the blastostyle in a cluster. 
The gonophores themselves are too shrunken and too deeply stained to 
allow their structure to bo seen clearly, but the characteristic tentacles 
can be traced on some of them. 




232 


Transaction$. 


In G. hyalina llincks says that the hydrothecae have “ the rim cut 
out into numerous shallow denticles of castellated form, slightly indented 
at the top,” and in one or two of the hydrothecae of G. parkeri I find 
fragments of the rim which seem to present a similar aspect; I think, 
therefore, that the two forms are probably identical. The gonosome also 
appears to agree with that of G. hyalina. 

Clytia johnstoni (Alder). 

Hincks, 1868, p 143: Hartlaub, 1901, p. 364. 

Some specimens from French Pass, which Hartlaub examined, are said 
by him to be undoubtedly a Clytia , and are, with somewhat less certainty, 
referred to this well-known and widely distributed species. 

Orthopyxis caliculata (Hmcks). 

Campanulana caliculata Hinckfl, 1868, p. 164 : Farquhar, 1866, p. 459 (as var. 
makrogona ). 

Orthopyxis caliculata Bale, 1914</, p. 71 (synoraymy). 

The species which Coughtrey first described as C. Integra and after¬ 
wards as C. cahculala is placed by Farquhar under C. caliculata var. 
makrogona v. Lendenfeld (Orthopyxis macrogona Bale, 1914a, p. 77). The 
reason for this is not apparent: it seems equally probable, or more so, 
that it may have been a true 0. caliculata; indeed, Coughtrev s description 
of the gonangium does not apply very well to either form. Hartlaub 
thinks the species is probably the same as bis Eucopella crcnata (Orthopyxis 
crenata). 

Orthopyxis crenata (Hartlaub). (Fig. 3.) 

Campanulana allied to <\ caliculata rough trey, 1876, p. 25, note. 

Eucopella crenata Hartlaub, 1001, p. 364 : Billard, 1905, p. 332; 1906, p. 71. 

Not Eucopella crenata ? Hartlaub, 1905, p. 568 : Billard, 19076, p. 170. 

Not Orthopyxis crenala Nutting, 1915, p. 67. 

Hydrorhiza broad, flattened, forming an irregular network; pedicels 
very variable in length, more or less undulated, often with one or more 
constrictions; a single spherule below each hydrotheca. 

llydrothecae * large, obconie, wall smooth or with 2-4 strong undula¬ 
tions ; in the wider aspect very thick, the thickening mostly extending 
from base up to just below rim, in the narrow aspect not much 
thickened except at base; border rising just above top of thickening, very 
thin, everted horizontally, furnished with shallow teeth, about 15 (or 
according to Hartlaub 12-14), often difficult to see. 

Gonothecae large, strongly compressed, broadly truncate above, thick- 
walled with undulated surface, with short smooth stalk, enclosing two 
medusae (Hartlaub). 

Loc. —French Pass (Hartlaub): Sumner (Chilton): west coast of Africa; 
Gambier Islands (Billard). 

Hartlaub refers to thick-walled and thin-walled hydrothecae growing 
on the same hydrorhiza: these are similar hydrothccae seen in different 
aspects, as is usual in the genus. 0. macrogona (v. Lendenfeld) is not, as 
Hartlaub suggests, the same species, as it has a perfectly smooth border, 
and differs otherwise. Whether Hartlaub is right in referring to O. crenata 
the hydroid which Coughtrey considered allied to Campanulana Integra is 
impossible to determine. 
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The hydrothecae of 0. crenata vary greatly in form. Some are smooth 
and with the wall about equally thick from base up to just below margin; 
others have the outline wavy, and in such cases the undulations of outside 
and inside surfaces do not always correspond. The thickening of perisarc 
(as seen in the broad aspect) is more pronounced than in most species, 
recalling 0. compressa . This thickening ends abruptly just below rim, 
which, being very thin and usually turned out horizontally, causes the teeth 
to be very commonly indistinguishable in the ordinary side view. Hydro¬ 
thecae larger than those of’any other species I have seen. 



Fin. 3 .—Orthopyxis crenata (Hartlauh). X 40. 

Pedicels may be scarcely longer than hydrothecae, or many times as 
long; their undulations may be very pronounced or only slightly indicated, 
and thickness of perisarc varies considerably. 

T saw no gonangia, and quote Ilartlaub’s description. 

(The form figured by Nutting is that which Hartlaub referred doubt-' 
fully to E. crenata , but which he afterwards recognized as distinct, and 
which Jaderholm calls Campamdarui lemwiensis.) 

Silicularia bilabiata (Coughtrey). (Fig. i.) 

Campanulana bdahiata Coughtrey, 1874, p. 291 , 1875, p. 299; 1878, p. 26: 

Farquhar, 1896, p. 460 

Hypanthca bilabiata Hilgendorf, 1897. p. 213 : Bale, 1914w, p. 89 

This species may readily be identified by Coughtrey’s figure of the 
hydrotheca, which is much larger and of longer proportions than that of 
>S\ campon ularia; among them, however, are a few with much shorter 
hydrothecae, these being mostly such as have very short pedicels. The 
ordinary pedicels attain the height of about 6 mm. or 7 mm., and are very 
thick, with much-thickened walls, which are narrowed in at base so that 
diameter at point of attachment is little more than that of interior of tube ; 
in this respect they resemble those of S. cam pan td aria. Hilgendorl 
specially mentions this character, but his figure represents a very thin- 
walled pedicel. Both Coughtrey and Hilgendorf note that hydrothecae 
are set on pedicels at an angle of 45° ; this character is not constant, but 
I find it in most of the hydrothecae, and when it occurs it is always the 
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lower lip which is bent downward. The condition, however, is equally 
common in S. campanularia. 

The gonangia are large and pear-shaped, but, apt to be very irregular 
in outline ; the largest which I saw were simply rounded at top; shorter 
ones were more or less truncate, which is presumably a matter of develop¬ 
ment. They taper down to a very narrow base, smaller than that of the 
hydrotheca-stalks, and those which 1 saw were mostly erect, while those of 
S. campanularia are more often decumbent. 

Specimens from Professor Chilton were v<*rv perfectly preserved, the 
perisarc not having suilered the slightest contraction ; one of Coughtrey’s 
specimens, from the Dunedin Museum, had been dried, and, as always 
happens in such circumstances, the thick perisarc of the hydrothecae was 
much shrivelled and distorted. The hydrothecae were somewhat shorter 
than in Professor Chilton’s specimens, but this may be more or less 




Fig. 4.— Siliculaua bilabiata (Ooughtrey). X 40. 

the effect of the general shrinkage. The gonangia were on Coughtrey’s 
specimen, and probably some of the irregularity which characterizes them 
is due to their having been dried, though they appear to have suffered less 
than the hydrothecae and their pedicels. The latter seem to have been 
originally thin-walled, a condition accentuated no doubt by shrinkage due 
to drying. 

Hilgendorf has classed Eucopdla campanularia as a synomym of 
0. bilabiata , but this is erroneous, and there is scarcely a doubt that 
his Hypanthea asymmelrica is really the same as E. campanularia. 

Loc .—Timaru (Coughtroy): Tomahawk, Dunedin (Hilgendorf): Sumner 
(Chilton): Oamaru rocks (Morris). 

Silicularia campanularia (v. Lendenfeld). 

KucopeUa campanularia v. Lendenfeld, 1883, p. 407 (in part): Bale, 1884, p. 60 ; 

1888, p. 761: Mulder and Trebilcock, 1014, p. 0. 

Hypanthea asymmelrica Hilgendorf, 1897, p. 212 : Hartlaub, 1901, p. 366. 
Silicularia campanularia Bale, 1014a, p. 84. 

? EucopeUa reticulata Hartlaub, 1006, p. 569. 

Hilgendorf’s account of Hypanthea asymmetrica and H. bilabiata is 
unsatisfactory; so far as features of specific importance are concerned. 
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then* is nothing in the account of either species which would not apply 
to the other, except the description of the pedicels, which are said to be 
smooth in H. hdabiata , but to have occasional sharp constrictions in 
H . asymmetrica. In reality II. htlabiata is equally subject to these irregu¬ 
larities, which simply indicate the points at which regeneration has 
occurred. The distinction between these two species, at least so far as 
the trophosome is concerned, seems to depend almost entirely on size of 
hydrothecae and hydranths. The former, in H. hdabiata , often attain 
1mm. in length; in S. campanularia. which 1 consider identical with 
11. asymmetrica, I do not find the largest to exceed about 0*67 min., 
either in Australian specimens or in Professor Chilton's. The hydro- 
thecae of 8. hdabiata are, as a rule, longer in proportion to their width 
than those of the other species, and the gonangia are longer and more 
erect. 

Hartlaub mentions that he found his spmrncns intermixed with 
his Eucopella crenata , so that at first it appeared that the two forms of 
hydrothecae belonged to the same hydroid ; on further examination, how¬ 
ever, he traced them to two different hydrorhizas growing together. No 
doubt it was a similar association which led von Lendenfeld to describe 
the hydrothecae of S . ca?npanulana and an Orthopyxis (perhaps O. com - 
pressa) as forms of one species. Tn the present collection 0 . crenata and 
8. camjHinidana are found, but not in company. 

JjOc. Kuri Beach (Ililgendorf) : French Pass (Hartlaub): Lyttelton 
Harbour (Hiilton) * Port Phillip; Port Jackson; ? Falkland Islands 

(Hartlaub). 


Fam. Lafoeidak. 

Hebella calcarata (L. Agassiz). 

TMfoea scanderui Bale, 1888, p. 758. 

HebeHa scandeus Farquhar, 189ft, p. 4ft0 : Bale, 1913, p. 117. 
Hebella calcarata Bale, 1915. p. 251 (synonymy). 


Fam. Halecijdae. 

Halecium delicatulum Coughtrey. 

11 alert urn deltcatula Coughtrey, 1875, p. 299; 1876, p. 26: Farquhar, 1896, 
p. 461. 

Halecium delicatulum Ridley, 1881, p. 103 : Hartlaub, 1901, p. 368 ; 1905, p. 613 : 
Steehow, 1913, p. 79. 

Recorded by Hartlaub from French Pass, and by Ridley from Punta 
Arenas. Ridley describes the gonangia. 

Halecium parvulum Bale. 

H. parvtdvm and II. yraede are now commonly regarded as synonyms 
of H. flexile Allman. (See Bale, 1915, p. 246.) 

Fam. Campanulinipae. 

Campanulina humilis n. sp. (Fig. 5.) 

Hydrorhiza filiform, delicate, giving rise to numerous slender closely- 
undulated pedicels, each supporting a single hydrotheca ; pedicel expanding 
gradually to base of hydrotheca. 
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Ilydrothecae slender, upper one-third with several folds or irregular 
converging segments; a distinct diaphragm at base. 

(lonosome ? 

Loc. —“Hull of ‘Terra Nova’** (I). (1. Lillie). 

In this delicate species pedicels average about 027-030 mm. in length, 
and hydrothecae range from about 0*20 mm. to 0*30 mm. There is much 
variation in undulation of pedicels, some being smoother than others* 
generally undulations are fainter in distal portions. Abrupt divisions may 



Fiu. 6. —('ampnnulin a hum His n. sp. x 40. 

be seen occasionally, indicating where regenerations have occurred. No con¬ 
striction between hydrothecae and pedicels, which slightly enlarge and join 
hydrothecae without interruption, fto it would be impossible to say where 
hydrothecae begin if it wer* not for diaphragm. The latter is extremely 
thin, and the perisarc throughout is of the thinnest. 

In the only specimen all the hydranths were retracted, so I could not 
ascertain whether the tentacles wen* webbed, as is usual in the genus. 


Thyroscyphus simplex (Lamouroux). 

Loom fide a simplex Lamouroux, 1810, p. 206. 

(’timpanultiri* trideuluta Bale, 1893, p. 98. 

Seitularella tndentala Hartlaub, 1900, p. 46. 

Thyroscyphus tridenlatus Hartlaub, 1901, p. 369. 

Parascyphti* simplex Ritchie, 1911, p. 160. 

Thyroscyphus simplex Bale, 1916, p. 246 (synonymy). 

Recorded by Hartlaub from French Pass, and by Ritchie from the 
British coast and the South Atlantic. 


Fain. Sertulahudak. 

Of the genera here included in the Sertulariidae, Thuiaria and Sertu- 
larella arc taken according to Levinson's definitions. 1 do not, however, 
adopt his genus Odontotheca , as its characters appear to me insufficient to 
warrant its separation from Sertularia . Levinson himself, though classing 
S. minima as an OdotUolheca (1913, p. 308), states on p. 264 of the same 
work that it is a true Sertularia. All the other Sertulariue mentioned in 
the present paper would come under the Odontotheca of Levinson. 

The species with six or more teeth on thecostome, and, bo far as is 
known, without operculum, are referred to the genus Stereotheca , under 
Synthecidae. 
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Thuiaria buski (Allman). 

D&tmoscyphvs butkii Allman, 1876, p. 266 : Farquhar, 1890, p. 465. 

The untenable genua Desmoscyphus embraced Sertularians in which the 
opposite hydrothecae ure in contact with each other in front, and it 
included forms some of which belong to the genua Sertularia 9 and others 
to Thuiaria , as now understood. D. buski , as Captain Totton informs me, 
is extremely closely allied to the Thuiaria bicalycula of Coughtrey, and it 
is undoubtedly to be referred to the same genus. 

Selaginopsis monilifera (Hutton). 

Sf.rii/larm motnhfera Hutton, 1872, p. 257 : Toughtrey, 1874, p. 282 ; 1875, 
p. 301 ; 1870, p. 30. 

Thuiaria ceroMtmm Allman, 1870, p. 271. 

Thuiaria monilifera Thompson, 1879, p. Ill : Farquhar, 1890, p. 406. 

Dictyocladium dichotomy m Allman, 1888, p, 77 : Levinsen, 1913, p. 277. 

Nelayinaptis dichotorna Hillard, 1910, p. 10 : Bale, 1915, p. 200. 

] have a fragment of 8. monilifera from the collection of Hutton’s 
types in Dunedin Museum, and specimens of Allman’s types of T. cerastium 
and D. diehotomum from British Museum. The Dictyocladhmi is more robust, 
with hydrothecae more distant; otherwise it does not differ essentially 
from the other specimens. Hydrothecae very variable in the extent to 
which distal portion is prolonged. It is singular that Allman, when 
describing Dictyocladium, should have overlooked his earlier account of 
T. cerastium. As i have elsewhere remarked, the “ Challenger ” figure is 
very inexact- that of T. cerastium is more like the specimens; and this 
is notably the case with the gonangia, which are figured correctly as 
springing from one of the branches just above the axil, instead of from 
the axil itself as in the “ Challenger ” figure. 

1 have to thank Captain Totton for pointing out to me the identity of 
these forms. 

Sertularella edentula n. sp. (Fig. 6.) 

llydrocaulus branched, fascicled in older portions, each internode of 
rachis bearing a single hydrotkeca on one side, and a pinna between two 
hydrothecae on the other; pinnae alternate, not close, long, straight, 
narrow at origin, with nodes few or absent. 

Hydrothecae alternate, the two series sometimes more widely separated 
behind than in front, very stout, tubular, slightly narrowed upward, adnate 
in their whole length, somewhat contracted at aperture, which is at an angle 
of about 45° with axis of pinna, bonier circular, quite smooth, operculum 
of three valves. 

Gonangia springing from rachis, very large and stout, in back or front 
view obovato, in side view with back more convex than front, a wide shallow’ 
longitudinal depression running whole length of dorsum and over summit; 
aperture on ventral side, nearly reaching top, circular, margin not thickened. 

Loc, —Cape Maria van Diemen, ten miles north-west, 50 fathoms 
(Chilton). 

This is one of that group of species which, from the immersed 
hydrothecae, as well as from their biserial and unpaired arrangement, 
wore formerly regarded as typical Thuiariae . It somewhat resembles 
$. lata , but is a more robust species, with the hydrothecae larger and 
more fully divided off from the hydrocaulus. The pinnae, which may 
reach over lin. in length, may be wholly unjointed, or there may be 



238 


Transactions . 


a node near the end. The hydrothecac are less close in the distal than 
in the proximal portions of the pinnae, and where a node occurs the 
highest hydrotheca on the lower intemode has its border nearly hori¬ 
zontal. 

The form of the hydrotheca-margin is characteristic, having no trace 
of the three or four emarginations usual in the genus, but being 
perfectly round and smooth, and in general showing no indication of 
the operculumIn this group the operculum is readily detached, yet 
in such species as S. lata , for example, one generally finds its remains 
attached to the hydrotheca-margin (though it is only in well-preserved 
specimens that the four valves are distinct), but in the species before 
us the operculum generally comes clean away, leaving no trace. Only 



Fiu. 6.—a, SertulareUa edentula n. sp.; X 26. 6, SertulareUa 
cdentulu : gon&ngium ; X about 10. 

here and there can a remnant be found, and then usually insufficient 
to indicate its original form; however, after careful search I succeeded 
in finding a few specimens intaot, all of which were trivalvate, though 
the margin showed no corresponding divisions. 

In many of the hydrothecae is found *a membranous diaphragm (or 
its remains) situated at a small but variable distance within the margin 
and continuous with a membrane lining the hydrotheca; it is pierced by 
a circular central orifice of very variable size (in some cases, however, I 
could not find this opening). It is evidently a temporary structure, as 
even where the orifice is distinct it is frequently so small that the hydranth 
could not possibly pass through it. Hartlaub (1900, p. 11) mentions 
finding a similar structure, which he calls the “ velum,” in an Amerioan 
species. 
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The gonangia are very large (about 4-3 mm. in length and 1*8 mm. in 
diameter), and their form is very distinctive. Looking at them from the 
back or the front the longitudinal depression is not noticeable, except 
perhaps on the top, but seen sidewise it gives the impression of two longi¬ 
tudinal ridges. The aperture, before opening, oan only be distinguished 
by an extremely fine suture. 

The only specimen was about 8 in. high, with two lateral branches near 
the base, where the stem was about 2 mm. in thickness. 


Sertularella johnstoni (Gray). 

Sertularia johnstoni Gray, 1843, p. 294: Hutton, 1872, p. 250: Cough trey, 
1874, p. 281 : Hilgendorf, 1897, p. 207. 

Sertularia suhpmnata Hutton, 1872, p. 250. 

Sertularia dehcalula Hutton, 1872, p. 250. 

Sertularella johnstoni Coughtrey, 1875, p. 299 ; 1870, p. 20 : Allman, 1876, p. 261 : 
Thompson, 1879, p. 101 : Bale, 1880, p. 21 : iarquhar, 1890, p. 463 : 
Hartlaub, 1900, pp. 22, 30, &o.; 1905, p. 028 : Billard, 1910, p. 13 (m part): 
Bale, 19146, p. 25 : Jaclerholm, 1916 17, p. 10. 

Sertularella capiUaris Allman, 1885, p. 133. 

Sertularella purpurea Kirchenpauer, 1884, p. 49 : Bale, 1886, p. 36. 

Symplectoscyphus australis Marktanner-Turneretscher, 1890, p. 226. 

Not S. johnstoni Bale, 1884, p. 109 ; 1893, p. 102 ; which 1 have later referred to 
S. divaricata. 

Hartlaub (1900) considered S. capillaris , S. purpurea, 8. australis , along 
with 8. pygmaea Bale, as synonyms of 8. johnstoni. I had in 1886 referred 
8. purpurea to that species, but 1 think that S. pygmaea is nearer to 
8. divaricata. Billard agrees with Hartlaub, after examining Allman’s speci¬ 
mens of 8. johnstoni and 8. capillaris , the latter of which he says has 
three teeth on the hydrotheca, not four as Allman states. Billard also 
considered 8 . divaricata as synonymous, but I have given reasons for dis¬ 
senting from this view (1914a), with which opinion Jadcrliolm concurs 
(1916-17). 

Type specimens of Hutton’s 8. subpinnata were received from the 
Dunedin Museum, and Professor Chilton sends typical specimens of 8. john¬ 
stoni from Island Bay. 


Sertularella columnaria Briggs. 

Briggs, 1914, p. 293. 

Hitherto this species is only recorded from near Cape Pillar, Tasmania. 
A single fragment occurs in Professor Chilton’s collection, but the part of 
New Zealand from which it came is uncertain. 

The species seems to bear the same relationship to the johnstoni group 
that 8. gigantea does to the rugosa group; its gonosome, however, is 
unknown. 


Sertularella pygmaea Bale. 

Bale, 1881, p. 25; 1884, p. 108; 19146, p. 25: Farquhar, 1896, 
p. 464: Hartlaub, 1900, pp. 30-32 (under S. johnstoni). 

Considered by Hartlaub to be a form of 8. johnstoni. (Vide Bale, 
19146.) 
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Sertularella simplex (Hutton). (Fig. 7.) 

Sertulana simplex Hutton, 1872, p. 257 : Coughtrey, 1874, p. 283 (in part). 

Sertularella a implex Coughtrey, 1875, p. 300 (in part) : 1870, p. 27. 

Sertularella fusiformis Hincks var. nana Hartlaub, 1001, p. *372. 

Hydroeaulus simple (or rarely branched Hutton), twisted at base, 
about 8 mm. in height, divided by narrow twisted joints into internodes, 
each bearing a hydrotheca on upper part. 

Hydrothecae adnate a little less than half their height, divergent and 
directed somewhat forward, smooth, narrowed upwards and contracted 
near aperture, margin slightly everted, with four teeth; three internal 
compressed vertical teeth, two of which are within the two upper emar- 
ginations of border, and the third below inferior marginal tooth. 

Gonangia about 3J-4 times length of hydrothecae, borne on lower 
portion of hydroeaulus, ovate, with a few distinct coarse rugae on upper 
part, and tubular neck; summit with about four conical teeth. 

Loe. —Lyall Bay (Hutton): Sumner (Hartlaub). 

I have formerly ranked 8. simplex as a synonym of 8. polyzonias , as 
also has Farquhar, but examination of one of Hutton’s specimens from the 
Dunedin Museum shows this to be erroneous. They agree with Toughtrey’s 
figure of the type (1874, fig. 8) ; the internal teeth, however, are not 
shown. Fig. 10 is no doubt a different species, and probably fig. 9 also, 
though Hartlaub includes it with the type. 

The species is analogous to the Australian S. indivisa , but the hydro¬ 
thecae are smooth and have four emarginations of the border instead of 
three ; they are also larger, and have the lip rather more everted. The 
gonangia are of the same type, but larger, with neck more pronounced 
and the circular rugae fewer and less sharp. 

Hartlaub’s reference of this form to 8. fusiformis Hincks seems to me 
doubtful. 

Sertularella robusta Coughtrey. 

Sertularia simplex Coughtrey (in part), 1874, p. 283. 

Sertularella simplex Coughtrey (in part), 1876, p. 300; 1870, p. 27. 

Sertularella robusta Coughtrey, 1876, p. 300 ; 1870, p. 27 : Farquhar, 1896, p. 404. 

? Sertularella sp. Thompson, 1879, p. 101. 

Sertularella tenella Hartlaub, 1901, p. 370. 

This form, originally described by Coughtrey as one of the varieties 
of 8. simplex Hutton, was figured by him in 1874 (pi. xx, fig. 10), but 
afterwards described as a distinct species. Hartlaub refers it, along with 
several other species, to the 8. tenella of Alder (Hincks, 1868, p. 242). He 
only cites Coughtrey’s original description, and seems to have overlooked 
the later references (1875 and 1876), in which Coughtrey named the form 
S . robusta. 

I cannot agree with Hartlaub’s reference of the present species, with 
8 . microgona von Lendenfeld and S. angulosa Bale, to 8 . tenella , as these 
forms all possess three distinct internal teeth in the hydrothecae, which in 
8. tenella are wanting. 

Hartlaub’s specimens were from French Pass. 

Sertularella crassiuscula n. sp. (Fig. 8.) 

Sertularella solidula Hartlaub, 1900, p. 71 ; 1901, p. 371. 

Not S. solidula Bale, 1881, p. 24 ; 1884, p. 106. 

Hydroeaulus simple, twisted at base, about 10-12 mm. in height, divided 
by twisted joints into intemodes, each bearing a hydrotheca on upper part. 
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Hydrothecae adnate about half their height, divergent, very stout, 
mostly thick-walled, smooth, usually with extreme distal part bent outward ; 
border with four marginal teeth or shallow emarginations; three internal 
compressed vertical teeth, two of which are within the two upper 
emarginations of border, and the third below inferior marginal tooth. 

Gonangia large, about 3 3$ times the length of hydrothecae, obovate, 
with a few transverse rugae and no distinct neck, flattened at top, without 
distinct teeth. 

Lor. French Pass (Hartlaub): Akaroa (Chilton): “ New Zealand ” 
(Hincks collection, British Museum). 

Notwithstanding that this species has the mouth of the hydrotheca 
distinctly four-sided, Hartlaub has referred it to S. solidula , which has the 
aperture three-sided, on the ground that several species of Sertvlarclla 
vary m this respect. 1 have not met with such ; in any case, among the 




Fig. 7 .—Sertularella simplex (Hutton). v 40. 

Fig. 8 .—Ntrtularella crasnutcula n. flp. ^ 40. 

many forms of S. indivisa (of which species S. solidula is <i variety) I 
have never seen a four-sided specimen, and, on the other hand, in the 
polyzonias group the four-sided condition seems invariable. It is even 
proposed by Stechow, in a recent paper, to establish distinct genera for 
the three-sided and the four-sided species. 

Undoubtedly, however, a strong similarity exists between the present 
species and the form described as *S. solidula by me, a similarity which 
depends mainly on the very stout hydrothecae, the thick solid-looking 
perisarc, and the relativo shortness of the internodes, which are swollen, 
and abbreviated below. In all these points the species differs from 
S . simpler. 

The hydrotbecae are larger than those of S. solidula , and have always 
four emarginations of the border, which are very shallow, especially in 
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those near summit of shoot, where border often appears almost flat and 
very thin. The hydrotheea is commonly somewhat constricted on outer 
side, just below border, and the internal teeth are strongly developed. 

(lonangia considerably larger than those of S. solidula , but otherwise 
much resemble them. They differ from those of 8. simplex in absence 
of conical teeth on summit. 

Specimens from the Hineks collection in the British Museum have 
somewhat shorter liydrothecae than those received from Professor Chilton. 

Sertularella polyzonias (Lin.). 

Farquhar, 1896, p. 463. 

8. polyzonias was included in Furquhar's list in the belief that it was 
the same as 8. simpler (Hutton), which is not the case. 1 do not think 
that the true 8. polyzonias has been recorded either from New Zealand 
or from Australia, the form from Bass Strait which 1 formerly assigned 
to that species being more nearly allied to 8. mediterraneu Hartlaub. 

Sertularella integra Allman. 

Sertularella inteyra Allman, 1870, p. 202 : Farquhar, 1890, p. 464 : Hartlaub, 
1900, p. 65. 

1 have received a fragment of the type specimen from British Museum. 
The species is readily identifiable by Allman’s figure the rugose condition 
of the upper sides of the hydrothecae is even more pronounced than in 
the figure ; the outline at this part is quite deeply crenate. 

The mouth portions of the hydrothecae are much broken, but I am 
convinced that Allman’s statement, k * The perfectly even rim of the 
hydrotheca, destitute of all trace of tooth, is an obvious feature,” is 
incorrect. There seem to have been three or four (probably four) shallow 
emarginations of the border, as usual in the genus. The internal 
“ conical process ” referred to by Allman is one of the internal teeth now 
known to exist m so many species. All three are present, one being on 
the apocauline side, the other two, as usual, equidistant from it and from 
each other. They are here very large, but being thin and hyaline they 
ore inconspicuous, especially in Canada balsam. 

Sertularella subarticulata (Coughtrey). 

Thviaria subarticulata Farquhar, 1896, p. 466 : Hilgondorf, 1897, p. 210. 

Sertularella subarticulata Briggs, 1918, p. 36. 

Type specimens were received from the Dunedin Museum. Former 
accounts, which described the hydrothecae as having two or four teeth, 
are erroneous; the species is undoubtedly tridentate, but the superior 
tooth, seen laterally, often appears split. The hydrothecae are extremely 
brittle. 

Sertularella quadridens (Bale). 

Thuiana quadridens Bale, 1884, p. 119; 19146, p. 12: v. Lendenfeld, 1884, 
p. 916: Weltner, 1900, pp. 585 86 : Farquhar, 1896, p. 465. 

Sertularella quadridens Ritchie, 1910c, p, 818 : Biilard, 1910, p. 11: Levinsen, 
1913, p. 279 : J&donholm, 1916, p. 6. 

Thviaria mneta Allman, 1888, p. 68. 

Biilard states (1910) that observation of the type of T . vincta Allman 
shows its complete identity with S. quadridens. 
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Thuiaria bicalycula (Coughtrey). (Fig. 9.) 

HydraUmania (?) bicalycula Coughtrey, 1875, p. 301; 1870, p. 20. 

IlydraUmania bicalycula Farquhar, 1890, p. 405 

Hydrocaulus monosiphonic, rarely branched, pinnate. Stein thick, 
fistulous, divided into internodes of variable length, each bearing from 
1 to 6 pairs of hydrothecae. Pinnae rather irregular, alternate to sub- 
alternate, rarely opposite, stout, divergent nearly at right angles, borne 
on rather short thick apophyRes; proximal internodes very long, bearing 
up to 16-18 pairs of hydrothecae, one or two distal internodes with few 
pairs sometimes present; pinnae in some cases without nodes. 

Hydrothecae in pairs, opposite, adnate in front, most of their length 
vertical, upper portion turned outward and narrowed ; aperture vertical, 
widened laterally, with two lateral lobes, facing outward and forward ; 
a large smooth wide tooth inside lower maigin. * • 



Gonothecae abundant on the pinnae, large, length 0*13 in., width 0*8 in., 
ureeolate, mouth small, round, entire, on a short simple neck; on the 
widest part of the capsule, about one-fourth of its length from mouth, is 
a faint rim ; capsule subpcdicellate. (Coughtrey.) 

There is little doubt that this is the same as Coughtrev’s species, though 
the original specimen seems to have been more robust. Coughtrey says 
that the stem, close to its origin, gives off from 8 to 20 shoots, which, 
within an inch, bifurcate into long flexuous branchlets 7 in. long. In our 
specimen several shoots rise from a common point of the hydrorhiza, and 
are unbranchcd ; in one instance only I observed a secondary branch. The 
pinnae are mostly alternate, and in parts they are regularly arranged, one 
being given off below every pair of hydrothecae on the rachis; but, while 
this arrangement preponderates to such an extent as to be fairly considered 
typical, irregularities are frequent, and in a few cases the pinnae are 
opposite. 

The species is nearly allied to T . tuba (Bale), but the stems and pinnae 
are very much stouter, hydrothecae arc much larger and generally face 
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more forward, and the internal tooth is characteristic. The stems and 
pinnae are so thick that the tips of hydrothecae often project only slightly, 
or not at all, beyond them, and they are mostly not constricted between 
the pairs of hydrothecae. The pinnae do not generally run out into tendrils 
and anastomose, as in T. tuba , but I have seen instances. 

Still closer to the present species is T. buski, which was the type of 
Allman's proposed genus Drsmoxcyphus. In this group the Dcsmoncyphus 
character is found in its most pronounced form, hydrotheeae being seated 
more on the front of hydroeaulus than on its sides. As noted by Allman 
in regard to J). buski, the greatest diameter of the hydrotheeae is in view 
when they are seen in a position midway between the front and the side 
aspects. The main difference between these twp species is that in 7\ buxki 
the pairs of hydrotheeae on the pinnae are almost in contact with those 
above and below them, while in T. bicalyn/la they are widely separated. 

I have not seen the gonangia ; if Coughtrey *s figure is correct they are 
more pyriform than those of the allied forms, in all of which the widest 
part is near the middle. 

I noticed in one shoot an interesting abnormality in the arrangement 
of the hydrotheeae on the stem : a gradual transition occurred from the 
opposite to a perfectly regular alternate condition, which after a short 
space returned gradually to the normal arrangement. Where the alternate 
order prevailed the hydroeaulus was somewhat narrower than elsewhere. 

The species does not seem to have been observed hitherto since 
Coughtrey described it. 

Loc.— Wickliff Bay, Bluff Harbour (Coughtrey): Cape Maria van 
Diemen, ten miles north, 50 fathoms (Chilton). 



Fm. lO.~Thutaria farqtthari n. Bp. X 40. 


Thuiaria farquhari n. sp. (Fig. 10.) 

Hydroeaulus short, monosiphonic, pinnate, divided into short internodes, 
bearing 1-3 (mostly 2) pairs of hydrotheeae. Pinnae quite irregular, on 
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extremely short apophyses, internodes bearing usually 1 2 pairs of hydro- 
thecae, and occasionally a secondary raniule. 

Hydrothecae in pairs, opposite, adnate in front, upper half curving 
outward and forward and becoming nurrower; aperture vertical, facing 
outward and forward, with two large angular lateral lobes, thinned away 
to margin. 

Gonangia ovate*, widest near the middle, with faint annular undu¬ 
lations, most distinct in upper half; aperture circular, margin not thickened, 
a circlet of thick pensareal processes projecting into the neck. 

Loc . Lyttelton (Chilton). 

The largest specimen is about £ in. long; it has one pinna on right 
side, then two on left, then five on right, so that no definite order can 
be traced. Stem and branches do not appreciably differ, either in size 
or form, and hydrothecae have the same arrangement throughout. In 
striking contrast to the last species, hydroeaulurt is much constricted 
between pairs of hydrothecae, and especially between internodes, where 
joints are of oblique type, sloping backward and upward, so that inter- 
node, which is very wide at base of hydrothecae, narrows rapidly down¬ 
ward to a point in front, while part above hydrothecae is narrower 
throughout. Between the pairs on an internode, though the joint is 
wanting, the constriction is still murked. Upper part of hydrothecae is 
turned so much forward that in front view anterior lateral tooth is scarcely 
noticeable, being so much foreshortened. 

The gonangia are similar to those of the allied species, T. tuba and 
T% bush. 

Sertularia episcopus (Allman). 

SeriuUma font format Hutton, 1872, p. 257: ( 4 nughtrov, 1874, p. 285: Ridley, 
1881, p. 105 ? : Pfoffer, 1892, p. 598. 

Sertularia lotuju onta Coughtrey, 1875, p. 300; 1870, p. 28. 

Sertularella epittcopu* Allman, 1870, p. 203 : Farqulmr, 1890, p. 404 : llartlaub, 
1905, p. 058. 

This species, having the character formerly considered typical of 
Sertularella, and the name fusiformis having been preoccupied in that 
genus, Allman named it S. episcopus and Coughtrey S. lomjxcosta. The 
species desciibed in Allman's paper of 1870 were mentioned in a preliminary 
note in Nature in 1874, with short descriptions to ensure priority; hence the 
adoption of the name S. episcopus in preference to to S. lonyicmta. 

It is not easy to ascertain the true form of the gonangia, as they 
vary so much, and have the appearance of having shrunk considerably 
in drying. Those which appear the best preserved are of an elongated 
somewhat fusiform shape, with a deep narrow dorsal channel running from 
end to end, formed by an inflection of the perisarc: this channel being 
narrow and abrupt, its edges form two longitudinal ridges, which are 
approximated, or sometimes quite close together, perhaps by shrinkage. 
At the summit are generally two blunt angles, terminating these ridges, 
and the aperture, which is subterminal, is just in front; it has nu definite 
border, and looks as if simply broken through. 

The hydrotheea-apertures are, in the form of their two lateral lobes, 
similar to those of S macrocarpa Bale (Odontotheca macrocarpa Levinson). 
& mccattumi (M. & T.) has the same typo of aperture, and also agrees 
with the present species in the very unusual character of having each 
hydrotheoa on a separate internode. No opercula could be distinguished 
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on the dried specimen, which was one of Hutton’s types, irom the Dunedin 
Museum. The lateral lobes are very large and deep, and have the border 
thickened. 

Ridley (1881) mentions some specimens from south-west Chile under 
the name of “ Sertularia fusiform is Hutton l (non Hincks),” and says, 
“ This is certainly not the species assigned to Hutton’s species by Allman 
under the name of 8. episcopus' 1 Hartlaub (1905) says that he has no 
doubt of the identity of 8. fusiformis with 8. episcopus , neither does he 
doubt that Ridley had the same species before him. Ridley says, “ The 
growth is very strong, and the ealicles large (*425 mm. in diameter 
at their middle), but they should be described as quadridentate, though 
the interior and exterior teeth are very short. The crest, described by 
Coughtrey on the upper side of the gonangium, is here, at any rate, a 
tube which opens in the side of the gonangium.” In Hutton’s specimens 
I find no trace of the two small teeth referred to by Ridley. The middle 
diameter of the hydro thecae ranges from about 0*33 ram. to 0*4 mm. 

Pfeffer records the species from the Straits of Magellan. 

Sertularia operculata Lin. 

Sertularia ojierrulata Farquhar, 1890, p. 402 : Bale, 1915, p. 274 (synonymy). 

Odontotheca operculata Levinson, 1913, pp. 309, 317. 

Of the numerous synonyms mentioned by me in the above-cited paper, 
Dynamena fasciculata Kirchenpaucr and Sertularia enms Allman are now 
associated, along with 8 . ramilosa Coughtrey, as a separate species, under 
Kirchenpauer’s specific name. Dynamena pvlchella D'Orbigny may be the 
same form. 

Sertularia fasciculata (Kirchenpaucr). 

Dynamena Jnnnculata Kirchenpauer, 1864, p. 12. 

Sertulana rumuhva Coughtrey, 1874, p. 283; 1875, p 300; 1876, p. 28: 
Farquhar, 1896. p. 462. 

Sertulana operculata (?) Thompson, 1879, p. 106 (in part). 

Sertularia crirn * Allman, 1885, p. 139: Farquhar, 1896, p. 462: Bale. 1915, 
p. 276. 

? Dynamena pukhelht D’Orbigny, 1839-46, p. 26: Hartlaub, 1905, p. 667: 
Nutting, 1904, p. 55 (in part). 

Among Coughtrey’s types from the Dunedin Museum is a specimen 
of his S. ramulosa , which I find to be identical with 8. crinis Allman, and 
T have now no doubt that Kirchenpauer’s D. fasciculata is also the same. 
Hitherto the latter has usually been ranked as a synonym of 8. operculata^ 
to which species Billard has also referred S. crinis . 

The difference between S . operculata and the present form (whether 
it be admitted as specific or not) is very obvious. In S . operculata 
all the ramules resulting from the innumerable dichotomous divisions 
are alike, so that there is no distinction of stem and branches. In 
8. fasciculata the main stem and its principal branches, extending right to 
the distal extremities of the polypidom, are very conspicuous, differing 
from the smaller branches in their greater thickness, far longer internodes, 
.and much more distant hydrothecae. These internodes commonly reach 
about 3 mm. in length, often more, but support only a single pair of 
hydrothecae, which are close to top. Many of them also give off lateral 
branchlets, which divide dichotomously into somewhat flabelliform fascicles. 
The first two or three internodes arc long (though still much shorter than 
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those of stem), and where bifurcations occur in fascicles one of the divisions 
has its first pair of hydrothecae opposite as usual, while in the other they 
are generally subalternate. 

Hydrothecae much like those of S. operculata> but teeth generally more 
nearly equal; in many cases quite equal, as figured by Allman; while 
Coughtrey describes one as much larger than the other- a description not 
borne out by his specimens. No doubt considerable variation occurs. 

The mode of branching is, as in allied species, strictly dichotomous, 
though, where the fascicles branch off, one division (that which continues 
the rachis) is much thicker than the other. There is, as usual, a hydro- 
theca at each side of every axil. 

Stem-internodes much stouter than hydrothecae situated upon them, 
and the latter often inconspicuous; it is probably partly on this account, 
and partly from their being frequently broken of! from older portions, that 
Kirchenpauer has described stem us being without cells. 

The gonangia, which are not present in specimens before me, are 
described as similar to those of 8. operevlatu , not to those of S. hispmosa . 

Thompson, under the name 44 S. operculata (?) ’’ includes D. fasciciUata K. 
and D. hispimsa Gray, and, though not having seen specimens exactly 
corresponding to 8. trispinosa Coughtrey, has “ little doubt that it is in 
reality a mere variety of the present species.*’ He says, “ Sertularia opercu¬ 
lata (?) is of very common occurrence in New Zealand and Australia. 
There are two very distinct varieties, as indeed is, I think, the case with 
our British specimens. The first is brown in colour, and forms dense 
short tufts, 2 or 3 inches in height. The second variety is of a yellowish 
hue, and occurs in long, trailing, dichotomouslv-branohing shoots, often 2 
(according to Kirchcupauer 3 or 4) feet in height. This is not merely a 
difference in age.” Coughtrey says of 8. ramulosa that there are two 
varieties, coarse and delicate. 

Kirchenpauer says that the thread-like stems are densely crowded on 
n Laminaria, forming clusters 3 ft. or 4 ft. long, and that the individual 
stems reach 2 ft. in length. His specimens were from Sydney and New 
Zealand. 

Thompson’s statement tilth the species is of very common occurrence 
in Australia and New' Zealand can, 1 think, only be accounted for by 
his having mixed up several species. I have sjjecimens of 8. operculata , 
8. hispinosa , and 8. trispinosa from both countries, but I have never seen 
a specimen of 8. fasciculata other than that from the Dunedin Museum. 

Thompson remarks that 8. fareata Trask is indistinguishable from the 
present species, so far as the form of gonangia and hydrothecae is concerned. 
On the Pacific coast of United States 8. furcata is still regarded by some 
observers as identical with D. pulchella D’Orbigny, a sjiecies allied to 
8. operculata and the species before us, and very possibly identical with 
one of them. I have referred to this subject in another place (1915, 
p. 276) but 1 may here summarize the distinctions between the two forms. 
8. furcata is a dwarf form, under 1 in. in height, usually unbranched, and 
with one or two gonangia borne at base of shoot; it is of the Desmo&eyphus 
type -—that is to say, hydrothecae forming a pair arc in contact or closely 
approximate in front of hydrocaulus, at least in upper portion. D. pul- 
chella is a large species, 9 in. in height, abundantly branched, with 
numerous gonangia scattered over branches, and is not of the Desmo- 
8cyphu8 type, hydrothecae being wide apart, and quite similar to those 
of 8. operculata . 
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Sertularia bispinosa (Gray). 

Sertularia bispnmsa Farquhar. 1890, p. 402: Hilgendorf, 1897, p. 200: Jador- 
holm, 1900, p. 281: Hart limb, 1901, p. 070 : Nutting, 1904, p. 00 : Bartlett, 
11H>7, p. 01 : Billard, 1910, p. 18 : Mulder and Trebilcook, 1914, p. 0 : 
Briggs, 1918, p. 37 : Jadorholm, 1910 17, p. 15. 

Sertularia operculata Hartlaub, 1905, p. 004 (in part). 

(hlnntotheta bispinusa Levmsen, 1910, p. 308. 

A specimen from Sumner is in Professor Chilton’s collection. Hydro- 
thecae of this sjiecies differ from those of S. operculata in having upjier 
portion free and abruptly contracted on inner side ; gonangia are com¬ 
pressed, with a shoulder at each side often produced upwards into an erect 
process. 

Sertularia unilateral^ Allman. 

Sertularia unilateralnt Allman, 1885, p. 139: Farquhar, 1890, p. 403. 

Sertularia bisjnnoaa Billard, 1910, p. 18 (m part). 

From the British Museum I have received a j>ortion of one of Allman s 
specimens. The primary shoots give origin by repeated bifurcations to a 
number of secondary shoots, all on the same side, which are again sub¬ 
divided, the primary shoot thus assuming to some extent the character 
of a stem ; its structure, however, only differing from that of the smaller 
branches by the somewhat more robust internodes and hydrothecae. On 
the small branches also the two members of a bifurcation are sometimes 
slightly unequal. The average length of the intemodes and hydrothecae 
is decidedly less than in the ordinary forms of S. bispinosa , of which aperies 
it may rank as a variety 

Sertularia trispinosa Cough trey. 

Sertularia Irispmosu ('ougbtrey, 1874, p. 284; 1875, p. 300; 1870, p. 28: 
Ridley, 1881, p. 104: Bale, 1884, p. 09, 1880, p. 92: Farquhar, 1890, 
p. 402 : Hilgendorf, 1897, p. 207 : Hartlaub, 1905, p. 008 : Bartlett, 1907, 
p. 02 : Jdderholm, 1910-17, p. 10. 

Odontotkeca trispinosa Lovinaen, 1913, pp. 309, 318. 

Specimens from ('oughtrey’s material in Dunedin Museum are some¬ 
what more lax and delicate than others I hive seen. Though a member 
of the operculata group, the species is sharply distinguished from all the 
rest by third tooth on hydrotheca-margin. Levinson’s figure of hydro¬ 
theca is the best. Hilgcndorf erroneously describes gonangia (which he 
calls “ gonophores ”) as having two large teeth on each side of orifice. 

Sertularia unguiculata Busk. 

Sertularia unguiculata Farquhar, 1890, p. 403: Bale, 19146, pp. 10, 11; 1915, 
p. 273. 

I have given the full synonymy in 19146, p. 16. Thuiaria ambiyua 
Thompson is the large form of the species ; Sertularia australis (Kirchen- 
pauer), described by Thomson in the same paper, is the dwarf form. 
A sjiecimen of the latter, from Lyttelton, is in Professor Chilton’s collection. 

Sertularia minima Thompson. 

Sertularia minima Farquhar, 1896, p. 402 : Hilgendorf, 1897, p. 209; J&derholm, 
1905, p. 24: Thomely, 1908, p. 83: Billard, 1909a, p. 194: J910, p. 17: 
J&derholm. 1910, p. 3: Hilgendorf, 1911, p. 541: Ritchie, 1911, p. 846: 
Mulder and Trebilcock, 1914, p. 39 : Bale, 1915, p. 209 (synonymy) : Briggs, 
1918, p. 37. 

, Odontotkeca minima Levinsen, 1913, p. 308. 
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From Dunedin Museum 1 have one of (Viughtrey’s specimens of this 
most variable species. If differs somewhat from his figures, having more 
compact internodes, with hydrothecae less divergent at base and more 
so above. Specimens from Port Phillip agree more perfectly with the 
figures. These forms have rarely more than 10 or 11 pairs of hydrothecae, 
and do not exceed about 3mm. in height. The hydrorhiza forms a net¬ 
work running over fronds of algae ; it is flat and ribbon-like, and at short 
intervals along each side are little perisareal loojis running inward from 
margin ; these are wanting in some of the varieties. The nodes are 
oblique, but this feature is sometimes scarcely noticeable, especially in 
lower part of the colony. The shoots are borne on slender ]>cduncles, 
mostly consisting of an apophysis and a very short fusiform internode. 
The nodes at this part are very oblique, and are sometimes referred to 
inaccurately as “ twisted joints.*’ 

The variations depend on the respective sizes of the colonies and of their 
several parts, degree of distinctness and obliquity of nodes, compact¬ 
ness or otherwise of internodes, degree of divergence of hydrotheeac, and 
especially the character of hydrorhiza. The largest variety which I have 
seen is the form which I originally described as S. pumiloidrs , from Port 
Phillip, reaching about 6 nun. in height, and consisting of about 12-16 
internodes. Its hydrothecae are larger than those of typical forms, and 
its gonangia exceed in sizte those of any other variety, being about 1*5 mm. 
by 1*0 mm., while the joints are more markedly oblique. The hydrorhiza 
is reticulated, delicate, and in parts Rcallojied alternately on sides, so 
as to present a zigzag apjiearance ; marginal loops of perisaft* are not 
present. Another specimen from the same locality has nodes transverse, 
with hydrothecae more divergent ; its hydrorhiza is stout, filiform, dark 
in colour and not reticulated, being the most conspicuous part of the 
colony ; and it has no trace of marginal loops. The peduncles of shoots 
in this form are more robust, and have two, sometimes three, fusiform 
internodes following apophysis. A very similar form from Akaroa is 
from the Busk collection in British Museum, and another, with up to 20 
internodes, is from “ New Zealand.” On one or two of these varieties l 
noticed instances where a joint was quite wanting, so that an internode 
of 4 hydrothecae was formed. 

Mulder and Trebilcock also mention having observed several varietal 
forms, sonic with the characteristic markings of the hydrorhiza, and others 
without them. These observers have called attention to the existence 
in this species and its allies of minute a]x*rtures near the bases of some 
of the internodes, often surrounded by delicate tubular processes. 

Hilgendorf has noticed that the shoots spring from [mints of the hydro' 
rhiza at which branching occurs ; this character is not, however, constant, 
as he supposed. 

Idia pristis Lamouroux. 

Idia pnatis Farquhar, 1896, p. 167: (’ampenhausen, 1897, p. .'ill : J&derholm, 
1903, p. 288: Billard, 1907a, p. 351 ; 1910, p. 16: Ritchie, lURIn, p. 820; 
19106, p. 11: Stcchow, 1913, p. 141 : Levinaen, 1913, p. 315. 

Idielln prist in Htechow, 1919a, p. 106; 19196, p. 19. 

Jaderholm and Campenhausen considered the form described by Allman 
was a distinct species; Billard, after examining Allman’s types, does not 
concur. 
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Fain. Synthecioae. 

Synthecium orthogonium (Busk). 

Srr tulana orthogonal Busk, 18f>2, p. IBM): Bale, 1884, p. 38. 

Syiitheuum oiihogonia Bale, 1888, p. 707. 

Synthecium orthogonium Jaderholm, 1903, p. 289; 1910, p. 0: BiUard, 1910, 
p. 23 : Bale, 19146, p. 0. 

Synthecium campyloutrpum Allman, 1888, p. 78 : Marktannor-Tumeretsrher, 
1890, p. 248 : rampcnhniwn. 1897, p. 310 : Farquhar, 1897, p. 400 : Billar<l, 
1910, p. 20 : J&tlerimliu, 1910, p. 0. 

? Synthecium campylocarpum Innlm, 1890-92, figB. A2-IV4 : St echo w, 1913, p. 127 : 
Jaderholm, 1919, p. 14. 

1 unite Allman's S. campylocarpum with Busk's species, as I am quite 
unable to find any difference between them. Allman's species, of which 
I have received a specimen from British Museum, is identical with the 
form which I figured in 188S (from the same locality, near Port Jackson) 
as 8. orthofjoiuum. I have pointed out in a former paper (19M&) that 
Gampen hausen and Marktanncr-Turneretscher both state that the forms 
which they referred to Allman’s species resembled 8. orlhogonnun , but 
neither of them gave any reason for not assigning them to that species. 
Jaderholm (1916) mentions the occurrence of both forms near Cape Jaubert, 
north-west Australia and records them as distinct species, without any 
remarks as to their affinities Billard, again, in his revision of the British 
Museum lfydroida, refers to the types of the two species, and says nothing 
as to their relationship. He mentions, however, that Busk's typo exhibits 
the right-angled outward prolongation of hydrotheea as shown in his sketch, 
copied in*my Catalogue. 

I conclude that these ooservers regard the abrupt curve outward of 
hydrotheca and its horizontal continuation as characteristic of S. ortho - 
ganiam . The distinction fails, however, owing to the great variability of 
the hydrutheoae in this particular. On the same branrh one often finds 
hydrothecae bent out abruptly, as in Busk's figure, while in others the 
curvature is quite gradual. Even in the fragment of Allman's species sent 
to me one or two hydrnthecac arc quite similar in this respect to Busk's 
figure. 1 have not seen hydrotbecae prolonged horizontally quite so far 
as Busk has shown them, but this prolongation is, in all cases where I have 
observed it, the result of repeated regenerations. The original aperture 
is slightly oblique, but when regeneration occurs the new thecostome is 
advanced slightly more above than below, so that the aperture soon becomes 
vertical, and the hydrotheca is then continued straight outward. 

The “ rhallenger " figure is unlike type specimens in having aperture 
at right angles instead of more nearly vertical, and especially in showing 
liydrothocae as occupying little more than half the height of internode, 
whereas they really occupy nearly the whole of it (see Billard's figure). 

1 have mentioned in 1893 that, besides the large gonangia described by 
Allman, 1 found on one specimen (from the same gathering) small gonangia, 
something like those described by Allman as occurring in 8. degans, but 
with the markings more irregular. They are not more than one-third the 
length of the ordinary ones, and of about tin* same width. Whether th' se 
are the male form or are abnormal is at present doubtful. 

The Japanese form figured by Inaba, Stechow, and Jaderholm does 
not seem to me to belong to this species, but rather to 8. pahdum or to 
8. xubventneosum. Goto, in his account of Inaba’s species, mentions the 
subalternate arrangement of the hydrothecae on the proximal portions of 
the pinnae, a very characteristic feature of the latter species, but also 
occurring to a much less extent in 8. jxttulum . 
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Lac. —Torres Strait (Busk; : near Port Jackson (Bale, Allman): Tahiti 
(Jaderholm): Auckland (Marktanner-Turneretscher): Ternate (Oampen- 
hausen). ? Japan (Inaba, Stechow, Jaderholm). 

Synthecium elegans Allman. 

Synthecium degans Allman, 1872, p. 229 ; 1870, p. 288: Couy;htrey, 1874, p. 285 : 
Farquhar, 1898, p. 485 : Hilgendorf, 1897, p. 211 ; 1911, p. 511 : Hartlaub, 
1901, p. 988 . Hillard, 1910, p. 25. 

Sertularm elegans Toughtroy, 1875, p. 301; 1878, p. 29. 

Synthecium ramnwm Allman, 1885, p. 137 : Billaid, 1907a, p. 359. 

A single specimen from Professor (Hilton dillers from Allman’s figure 
in having at least the first pair of hydrothecae on the pinnae subalternate 
instead of exactly opposite; also in having apertures of hydrotheeae not 
quite at right angles, but slightly approaching the vertical. 

The locality is unknown ; Iiartlaub’s specimens were from French 
Pass, Hilgendort’s lrom Dunedin. 

Hilgendorf’s remark anent “ the close approximation of the opposite 
hydrotheeae which gave the genus its name ” is based on a misunder¬ 
standing, as the generic name applies solely to the fact that peduncles of 
gonangia spring from within the cavity of some of the hydrotheeae; more¬ 
over, opposite hydrotheeae in Synthecium are not closely approximate. 

Allman considered that the peculiarity on which he founded the genus 
was without parallel in any other group of hydroids, but it is now known 
to occur as an occasional feature in various hydroids e.g., Obelia yemculata* 
Sertulardla polyzonias , &<*. 

Stereotheca zelandica (Gray). 

Thuiatia zelandica Farquhar, 1890, p. 40t: Billard, 1910, p. 15 (Hviumyrav). 

T hut ana dclichocarpa Allman, 1870, p. 270. 

? Thuiana hi ppideyana Allman, 1885, p 140. 

Allman’s magnified figure of T. dolwhocarpa is quite sufficient for 
identification, but hydrotheeae are shown too rounded ; they are tubular, 
more square at base, with sinus on adcaulme side shorter and more abrupt. 
Hydrotheca has seven teeth, one on apocauline margin and three on each 
side ; in no case were more than seven present, and the only variation I 
observed was that the two teeth nearest hydrocaulus were in some eases 
very much reduced, so that there appeared to be only five. A very fine 
line surrounds hydrotheca a little below margin, and parallel with it. 

The specimen sent to me from British Museum consists of a single pinna 
with a gonangium. So far as 1 can judge therefrom, the species seems 
to share with S. acanthostoma the very rare 1 character of having both sides 
of polypidom exactly alike ; hydrotheeae being no nearer to those opposite 
them on one side than m the other, and teeth also being symmetrical on 
the two sides. 

If there is an operculum 1 am unable to trace it in this specimen; 
probably, as in the other species with numerous teeth, it is inoperculatc, 
and therefore to be referred to Stereolhcca. 

The pinnae are not, as stated, without nodes ; in this instance there 
is one long internode and two or three short ones. 

The addition of T. hippisleyana to synonyms recorded by Farquhai 
was made by Billard, who, however, did not see the type of that species 
According to the figures, the two species are very different, and the speci¬ 
men of T . doltchocarpa sent to me from British Museum shows none of 
the peculiar features said to characterize T. hippisleyana. 
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Stereotheca huttoni (Marktanner-Turneretscher). 

Sertulana huttoni Marktanner-Turncrotscher, 1890, |>. 233: Farquhar, 1890, 
p. 403. 

? _ Seitularia waigni* Thompson, 1870, p. 100. 

Though I havo little doubt that *S\ huttoni is only a synonym of the older 
•S', in sign is, yet as there are certain slight discrepancies in the accounts ot 
the two species, and Thompson’s figure does not agree very well with his 
description, while the gonosome of Marktanner’s species is unknown, 1 
content myself at present with noting the similarity of the two forms. 
S. insufuis is recorded from (leorge Town, Tasmania; S. huttoni from “New 
Zealand.’' 

Stereotheca elongata (Lamouroux). 

Sertulana elongata Farquhar, 1890, p. 401 : Bale, 1915, pp. 277, 292 (synonymy). 
I have given a pretty full list of references in the ubove-cited paper. 
Specimens from Lyttelton, in Professor Chilton’s collection, do not differ 
in any respect from the small form abundant on the southern Australian 
coast. 


Fam. Plumulatciidak. 

The genera of the Plumulariidac included in this paper are in accordance 
with Bedot’s classification (rule “ Notes systematiques sur h*s Plumularides,” 
Revue Suisse de Zoologie , 1921). 

Tkecoeaulus, proposed by me in 1915 as the name of a section of the 
genus Plumularia , comprising the species in which the rachis, as well as 
the hydrocladia, bears hydrothecae, is adopted by Bedot as a genus. He 
excludes from it, however, those species in which the hydrocladia produce 
secondary ramules, also bearing hydrothecae ; these he refers to the genus 
Schizotricha . modified from Allman’s genus of that name. 

Plumularia setacea (Ellis). (Fig. 11.) 

Sea-briHtleH, Ellis, 1755, p. 19. 

t'unilUna aetarea Ellw, 1755. pi. xxwiii, p. 19. 

Sertulana attarea Linnd, 1758, p. 813 : Pallas, 1705, p. 148. 

Aglaophenia setacea Lamouroux, 1816, p. 171. 

Aglaophenia gaymarrh Lamouroux, 1824, p. 611. 

Plumularia aetarea Lamarck, 1816, p. 129 : Johnston, 1847, p. 97 : iiincks, 1868, 
p. 296: Bale, 1888, pp. 747, 778; 1919, pp. 348, 349: Farquhar, 189*1, 
p. 466: Ihlgendorf, 1897, p. 214: Schneider, 1897, p. 486: Jaderholm, 
1896, p. 16; 1909, p. 107; 1919, p. 20: Calkins, 1899, p. 362: Nutting, 
1900, p. 56: Hartlaub. 1901, p. 37 4; 1905, p. 680: Torrey, 1902. p. 79: 
Billaid, 1904, p. 206 ; 19076, p. 209 ; 19096, p. 325; 1913, p. 32 : Ritchie, 
HHW, p. 89; 19106, p.834; 1911, p. 851: Fraser, 1911, p. 84 ; 1914, p. 209 : 
Hilgendorf, 1911, p. 541 : Steehnw. 1912, p. 362 ; 1913, p. 89 : Bedot, 1914, 
p. 86 : Bruch, 1918, p. 55. 

Plumularia muUinoda Allman, 1885, p. 167. 

Plumvlaiia trijuntita v. Lendenfeld, 1884, p. 477. 

Plumularia turgida Bale, 1888, p. 779. 

Plumularia palmeri Nutting, 1900, p. 65 : Fraser, 1911, p. 84. 

Plumularia corrugata Nutting, 190*1, p. 64 : Fraser, 1911, p. 82 ; 1914, p. 205. 

It would serve no useful purpose* to cite all the numerous references 
and the many synonyms applied to this species by the early observers; I 
may point out, however, that while Bedot and other authors refer to the 
species as “ P . setacea Linne,” others, ineluding Iiincks, quote Ellis as the 
author of the specific name. Though Ellis, in his text, calls the hydroid 
<fc sea-bristles,” he also names it “ CoraUina setacea” which seems to be 
the first use of the specific name. 
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Billard is the authority for ranking Aglaophenia gaymardi Lamouroux 
as a synonym. 1 pointed out in 1888 that P. tripartita v. Lendenfield 
was also a synonym. Torrey (1902) added P. palmen Nutting, in which 
Htechow and Bedot concurred (Bedot 1914). 

Bedot, in the above-cited paper, urges that P. lagemfera Allman 
(P. californica Marktanner-Turneretscher) and P. rorrugata Nutting are in 
no way different from P. setacea , and supports this view by figures of several 
forms of that species observed by him at Roscoff, which, he claims, exhibit 
the characters which have been ascribed to P. lagemfera , &c., such as length, 
relative and absolute, of hydrocladial internodes, thickness of perisarc, ami 
especially greater or less development of septal ridges. 1 fully agree that 
these characters are of little importance But as regards P. lagemfera the 
specific status does not depend upon any of these points, but on the form 



CL 

Fig. 11.—(i, Plumtdaria stUtrm (Ellis); />, P. setacea var. - P. turgida Bale; 
r, P. 8etacea var. optma n. \ar. Y 80. 

of the hydrotheca and its internode. The hydrotheca, seen in side view, 
is almost or quite as wide at base as at rim indeed, the front is often 
somewhat incurved so that the widest part is at middle. In P. setacea , 
on the other hand, the hydrotheca widens upward from base to margin. 
The distinction is well seen in Allman's two figures of P lagemfera and 
P. mutiinoda (the latter being only P. setacea with septal ridges strongly 
developed). 

I hesitate, therefore, to accept the association of P. lagenifera with 
P . setacea . P . turgida , however, which I have united with P . lagemfera 
(1919), though undoubtedly intermediate, seems to me now to be more 
fitly associated with P. setacea , judging from numerous specimens of the 
latter species which I have since obtained. P. lagemfera has the anterior 
mesial sarcotheca borne on a much more pronounced swelling of the inter¬ 
node than any which I have seen in P. setacea. None of the figures 
given by Bedot have hydrothecae at all like those of P. lagenifera. 
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Allman describes both P. lagenijera and P. mvltinoda as having hydro- 
thecal internodes separated by severul short ones instead of by a single 
one. T find this character to exist in P. lagemfera as an occasional variation 
only, and it occurs equally n P. cetacea and P. caliculata. The descrip¬ 
tion of P. muUwoda as having usually five short internodes between two 
hydrothecal ones is obviously an error. The specimen is one with septal 
ridges strongly marked, and divisions shown in figure arc the two actual 
nodes, the two ridges always found near endH of the short internode, and the 
two near ends of hydrothecal internodes. These ridges, encircling interior 
of internodes, have been mistaken for real nodes. P. muUinoda is, there¬ 
fore, only P. setacea with well-marked septal ridges. 

Here and there, however, in all these species the intermediate internode 
may be divided by real nodes into two or more shorter ones, and in P. setacea 
1 have seen as many as four of these together, only one of them bearing a 
sarcotheca. 

Several examples of P. setacea are in this collection, mostly from 
Lyttelton ; one from Sumner had hydrothecae slightly larger than the 
others. Also recorded from Timaru by Hilgendorf, from Sumner by 
Hartlaub, from Quail Island by Chilton, and from Tauranga by Allman. 
Professor Chilton s Sumner specimen, which is of somewhat larger propor¬ 
tions throughout than typical forms, corres)>ond8 exactly with that which 
1 formerly described as P. tnrgida , and which was among von Lenden- 
feld’s types in the Australian Museum, labelled “P. aglaophenouies ”; it 
came from Lyttelton. 

Plumularia setacea var. opima n. var. (Fig. 11, r.) 

This form resembles P. setacea in its general characters, but is of 
larger proportions throughout than typical forms. Hydrothecal inter¬ 
nodes are swollen out more abruptly 1h*1ow hydrotheeae, as in P. lagcntfera t 
but the latter are not, as in that species, as wide at base as at summit. 

Internodes of hydrocladia are very stout in proportion to length, the 
intermediate ones especially being often nearly or quite as wide as long, 
but they are rounded off at ends to a small diameter, so that nodes are 
very deeply constricted, a feature which gives the variety a characteristic 
appearance. 

Gonangia large, and borne profusely at bases of hydrocladia through¬ 
out greater part of the colony. The only complete specimen was about 
40mm. in length; it was collected at Tomahawk Beach, Dunedin, by Mr. 
0. B. Morris. Specimens, also from Dunedin, are in Professor Chilton’s 
collection. 

Plumularia wattsi Bale. (Fig. 12.) 

Plumularia t oaUsn Bale, 1886, p. 95. 

P. wattsi has not been recorded since I described it in 1886 from Port 
Phillip, and another specimen given to me by the late Dr. MacGillivray 
was probably from the same locality. In Professor Chilton’s collection 
are fragments from Port Chalmers. 

My original specimen was about 10 in. high, and was incomplete, the 
upper portion having been tom off, and replaced by irregular regeneration- 
growth. The slender monosiphonic stem is divided into internodes of from 
0*7 mm. to 1*5 mm. in length, with an average thickness of about 0-25 mm., 
the longer and shorter ones interspersed irregularly, and each intemode 
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supporting a small branch close to the top. Those branches are arranged 
in an irregular spiral, are mostly under 1 in. in length, and sometimes 
give origin to one or two secondary branches. The structure of each 
individual branch corresponds closely with that of a complete shoot of 
P. setacea , the hydrothecae and sarcolhecae, with 
the general arrangement of the hydrocladia, being 
quite similar in the two species. The gonangia 
also resembles those of P . setacea , though the 
few which I observed were rather smaller, and 
very thin and delicate. The perisarc of mam 
stem is very thick, equalling about one-fourth 
of diameter. The branches mostly have the 
first long internode borne directly on the 
apophysis, but sometimes there is a short inter¬ 
vening internode without a hydrocladium. In 
older portions, however, the first two or three 
internodes of branches may lx* very irregular, the 
result apparently of repeated regenerations. 

Professor Chilton’s sjjeeimens were very small 
pieces, not including more than £in. of stem. 

The stem-intemodes varied from 0*7 mm. to 
1*0 mm. in length, and averaged about 0*2 mm. 
in diameter, with thinner perisarc than my 
original specimen. On eaeh were four narco- 
thecae, one at eaeh side of branch (these two 
converging towards each other in axil), and two 
in line, one about one-fifth and the other about 
three-fifths of the length of internode from base. 

In the original specimen I had not observed 
these sarcothecae, but on a close search 1 found 
two or three remaining, also several scars 
indicating where others had fallen off. This, 
judging from the thick perisarc, was an old 
specimen, and it appears that when sareotheeae 
won* lost they were not replaced (as were the 
branches), and that the channels communicating with them had been 
more or less filled up with perisarc. 

Dr. MacGillivray’s specimens closely resemble those from New Zea¬ 
land, the only difference l noticed being that the stem-internodes in some 
cases supported three sarcothecae in line instead of two. 

Thecocaulus heterogona n. sp. (Fig. 13.) 

Shoots growing in clusters, reaching aliout fi in. in height, stems stout, 
monosiphonic, unbranched, pinnate, joints very oblique, a hydrocladium 
and a hydrotheca on eaeh intemode. Hydrocladia alternate, both series 
springing from the front, joints oblique, intemodes short, a hydrotheea 
on each except the first two. 

Hydrotlieoae set at an angle of about 45°, large, campanulate, free at 
the back, free part somewhat concave, margin entire. 

Sarcothecae bithalamic, canaliculate, more or less movable, one on 
each side of hydrotheea (except the cauline ones), one in front, curved 
forward, one on second intemode of each hydrocladium, two abreast above 
each cauline hydrotheea. 



Fig. 12. 

Plumulana ivattsi Balo. 
v 80. 
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(ronangiu, female, very large, ovate, tapering below, membranous, 
borne on stem at side of hydrotheeae, with a pediccd of about two short 
joints ; several large sarcotheeae around base : male, very small, ovate, 
borne on hydrodadia at sides of mtornodes just below hydrothecae, not 
provided with sarcotheeae. 

Ijoc. —Tape Maria van Diemen, ten miles north-west, 50 fathoms. 
(Chilton.) 

From its general habit this species might at first sight be taken for 
P. buski, from which species, however, it differs widely in many of its 
structural details. The cauline hydTotkeeae are borne on very stout 
processes of stem, and from sides of these processes spring the hydro- 
eladia, which commence by an extremely short internode, followed by a 




Fig. 13 .—Thecocaulus hettrogom n. sp. / 80. 

rather longer one, bearing a sarcothcca ; the rest are alike, no intermediate 
ones being normally present, and no sarcotheeae except the usual three 
surrounding each hydrothoca. As in the allied species generally, how¬ 
ever, the hydrothecal intemode may have a faint transverse constriction 
just above hydrotheca. Hydrothecae like those of P . buski, but the free 
part of back is slightly concave, as in P. concava Billard. In the condi¬ 
tion of the anterior sarcotheeae the species is a marked exception to the 
general rule in Thecocaulus. Instead of the stout, rigid, curved process 
usually seen, we have here a narrow-based form, not very different from 
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laterals, though still apparently somewhat leas freely movable. Inter¬ 
nodes are considerably expanded laterally at back of hydrothecae, enlarge¬ 
ments so formed taking the place of the more definite peduncles found sup¬ 
porting the paired sarcothecae in most aperies. The pairs of sarcothecae 
on rachis are not attached to hydrothecae, but situated a little distance 
above them, and the regular supracalycinc pair are wanting. 

Male and female gonangia may be found on same shoot. The former 
are remarkably small, being but little longer than hydrothecae, and only 
about half their diameter. They differ from those of moat allied species 
in the total absence of sarcothecae. The female gonangia, on the other 
hand, arc extremely large (about 2*5 mm. by 0*8 mm.), and excessively 
thin and delicate, shrivelling up at once if placed suddenly into a dense 
medium. In the two specimens which I observed I could just trace a 
faint circular suture at the tops, but no thickened border. One had four 
large sarcothecae round base; on the other I found only two, but possibly 
others had become detached. 

Aglaophenia plumosa Bale. 

Aglaophenia plumosa Bale, 1881, p. 37 ; 1884, p. 153: Bedot, 1921a, p. 337. 

Not A. plumosa Pennington, 1885, p. 129. 

Quail Island (Chilton). Not previously recorded from New Zealand. 

Aglaophenia filicula Hilgendorf. 

Aglaophenia filicula Hilgendorf, 1897, p. 215. 

Hilgendorf refers this form to A. filicula Allman, which is classed by 
Bedot as a synonym of A. tuhulifera Hincks. The species is indeter¬ 
minable ; Hilgendorfs description would apply equally to many other 
species, and the figures are not sufficient to serve for identification. 

Aglaophenia incisa Coughtrey. 

Plumularia incisa Coughtrey, 1874, p. 290. 

Aglaophenia incisa Coughtrey, 1876, p. 31 : Farquhar, 1896, p. 467. 

This is an indeterminable species from Lyall Bay. It may possibly be 
the same as Halicomaria rostrata n. sp., as it has the front of hydrothecae 
produced into a pointed rostrum, as in that species. 

Aglaophenia huttoni Coughtrey. 

Plumularia banksii Hutton (not Gray), 1872, p. 259. 

Plumularia huttoni Coughtrey, 1874, p. 290. 

Aglaophenia huttoni Coughtrey, 1876, p. 31: Farquhar, 1896, p. 467. 

Another indeterminable species from Lyall Bay. It is, according to 
Hutton, irregularly branched, polysiphonic, with alternate pinnae leaning 
to one side : its hydrothecae have a pointed rostrum, as in A. incisa. 
It is said to have the aperturo “sinuous and wide, with an obtuse tooth 
on each side,” but Coughtrey’s figure shows several crenations on each 
side of hydrotheca. Evidently the “ obtuse tooth ” refers to lateral 
Barcothoca. From the inadequate figure it might be supposed the same 
as Thecocarpus formosus; its polysiphonic and branching habit, however, 
seem to forbid the association. 

Aglaophenia huttoni Kirchenpauer. 

Plumularia pennaiula Hutton (not Ellis and Sol&nder), 1872, p. 258: Coughtrey, 
1874, p. 289. 

Aglaophenia pennatula t Coughtrey, 1876, p. 31. 

Aglaophenia huttoni Kirchenpauer, 1876, p. 24 s Farquhar, 1890, p. 467 (note). 

Another species from Lyall Bay, also indeterminable. The hydrothecae, 
with their long slender sarcothecae, resemble those of Halicomaria 

9—Trans. 
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longirostns Kirchenpauer, but the gonosome is said to include a corbula. 
1 do not know any corbula-bearing species with hydrothecae of this 
type. 

Investigation at Lyall Bay might probably result in the discovery of 
.specimens of these insufficiently-described forms, especially the present 
species, which is said to be common. If identified with reasonable pro¬ 
bability it should be renamed, as the specific name huttom, was first used 
by Toughtrey for the preceding species (unless the two species should 
prove to belong to different genera).* 

Aglaophenia acanthocarpa Allman. (Fig. 14.) 

Aglaophema acanthocarjta Allman, 1870, p. 274 : Farqubar, 1890, p. 467. 

Aglaophenia luxa llilgondorf, 1911, p. 541. 

f Aglaophenia divaricata var. ncunlhocaipu 9 Jaderholm, 1916-17, p. 18. 

Not A. (limricata vai. aranthocarpa * Bale, 1916, p. 313. 

Not A. laxa Allman, 1876, p. 276. 

Hydrophyton slender, polysiphonic, branched, branches springing from 
the supplementary tubes. Ilydrocladia close, alternate, one on each inter¬ 
node, rising at an angle of 40 45°, and strongly directed forward ; nodes 
oblique. 

Hydrothecae urceoiate, deep, set at angle of about 40-45°, a rudi¬ 
mentary ridge a little below middle of adcauline side, with a fold from 
it nearly surrounding hydrotheca ; border with four teeth on each side, 
the first wide, second and third triangular, fourth minute or obsolete, 
only the second everted ; a median anterior tooth with erect crest; 
back adnate. Hydrothecal intemode with strong transverse septal ridge 
near middle, and oblique one near base of lateral sarcothecae. Hydropore 
very large. 

Mesial sarcotheca a little longer than hydrotheca, adnate to it as far 
as margin, and then projecting outward, free part forming a tube nearly 
equal in diameter from lateral aperture to end, and bent forward, with 
distinct terminal and lateral apertures, and an orifice opening into hydro¬ 
theca. Lateral sarcothecae adnate up to hydrotheca-margin, with a short 
free part directed forward, usually becoming much larger towards ends 
of hydrocladia ; terminal and lateral apertures distinct. Cauline sarco¬ 
thecae wider than laterals, two on racliis at base of each hydrocladiuin. 

(lonangial pinna replacing a hydrocladium, the first internode bearing 
a hydrotheca. C’orbula open, with about 15-20 strongly-arched pinnules 
on each side, each springing from a separate internodc of rachis, and 
furnished with two lateral series of long slightly-curved tubular sarcothecae, 
the two proximal ones on distal side of each pinnule without correspond¬ 
ing ones on the other side, and the first one often bifid, and with a small 
secondary one ; nodes between pairs of sareotheeae usually indistinct. 
Two sarcothecae on rachis at base of each pinnule. 

Specimens from British Museum enable me to identify this species 
with the form from Kennadec Islands collected by Mr. W. R. B. Oliver 
and described by Hilgendorf as A. laxa (specimens of which were given 
to me by Mr. Briggs). They also indicate that the form described by me 
as A. divaricata var. acanthocarpa is not the same as Allman’s species. 

* Nlecliow in a recent paper in Archiv fur Naturgeechtchte, 1921, proposes the name 
Aglaophenia zdandica. But in the very possible event of the two Bpeoies being identi¬ 
fied as of different genera the specific name huttoni may stand for both species. 
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The following characters distinguish the species from A. dimrieata . 
In the latter the base of hydrotheea is broadly rounded and deeply 
immersed, while the lower part of hydrotheea, from intrathecal ridge to 
base, is quite continuous with cavity of internode, the usual partition 
being absent. In A. aeanthocarpa the base of hydrotheea is narrower, 
not so deeply immersed, and the partition between hydrotheea and 
internode is present, though in front view it can be seen to consist only 
of a quadrangular diaphragm, formed by a narrow shelf bordering the 
intrathecal ridge, the two sides, and base of hydrotheea. The mesial 
sarcotheca in A . divancata , as seen in side view, ta|>ers towards end 
(though in front view it becomes wider) ; in A. acanthocarpn that part 
of the sarcotheca in which the lateral ajierture is situated stands off from 
the hydrotheea almost at a right angle, but alum* the nurture the 
sarcotheca is tubular, not compressed nor widened, bent forward, and 
nearly or quite uniform in diameter to end, exactly as in Allman’s figure 
of A. laxa. The first pair of lateral teeth of hydrotheea are very broad 
and obtuse, and in profile they usually overlap anterior tooth, which has 



Kia. 14 .—Aglaophenia aranthnearpn Allman (from a Kermadee 
Island specimen), v 80. 


an erect* keel or crest like that of A. mcroyi. Last pair of lateral teeth 
very small, and not generally apparent in profile view. The orifice between 
mesial sarcotheca ami hydrotheea is rather large, easily seen in side view. 
Intrathecal ridge reduced to narrowest dimensions ; two septal ridges 
are as shown by Allman. Lateral sarcothccac become much larger 
towards ends of hydrocladia (a character seen even more conspicuously 
in sonic forms of A. dimrieata). llydrothecae, like the whole poly pa ry, 
are smaller and more delicate than those of A. dimrieata and its varieties. 
This is especially the case with Kermadee specimens. Allman, like* 
Jaderholm, gives no indication of erect crest on anterior tooth, which is 
well developed ; and Jiiderholm shows the first pair of lateral teeth as 
narrow and pointed in side view, and widely separated from median one- - 
in other respects his figure agrees well with my specimens. 

9 * 
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Allman's figure of eorbula is rather misleading as to its general aspect. 
The ribs are very strongly curved, so that in a direct profile view only 
the middle part of them can bo seen distinctly, not only on account of 
difference in focus, but of extreme foreshortening of upper and lower 
portions. The figure is more like what the eorbula would bo if it were 
compressed till the curvature of the ribs should lx* very nearly straightened 
out. This applies to Hilgendorf's figure also. 

The only eorbula seen by me in the Kermadec Island specimen was, 
like Hilgendorf's, very short, being probably incomplete. Sarcothecae on 
proximal portions of corbula-ribs are quite regularly arranged, the first 
two internodes having them on distal side only. In this, as in other 
respects, corbulae agree with those of A. divaricata . 

Aglaophenia laxa Allman. (Fig. 15.) 

Aglaophenia laxa Allman, 1876, p. 275 : Farquhftr, 1896, p. 467. 

Not A. laxa Hilgemlorf, 1911, p. 541. 

Not A. laxa Steehow, 1907, p. 199 ; 1909, p. 93. 

Not Thecocarpus laxus Billard, 1913, p. 98. 

Of this species, which is closely allied to A. acanthocarpa, I have also 
received specimens from British Museum. It is described as a smaller 
form than A . acanthocarpa , and of more open habit, the hydrocladia 




Fig. 15 .—Aglaophenia laxa Allman (from one of 
Allman's specimens), x 80. 

being somewhat less close. The internodes and hydrothecae are not 
shorter, as shown in Allman's figure; on the contrary, 6 complete 
internodes of A . laxa are about equal in length to 7} of those of 
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A . acanthocarpa. This is due partly to the actual length of hydrothecae, 
and partly to their forming a lower angle with internode. The first 
lateral tooth is not so wide as in A. acanthocarpa , and the anterior tooth 
has a small semicircular crest instead of the longer one of the other 
species. The mesial sarcothecae of both species are just as Allman has 
figured them in A. laxa , except that they are sometimes shorter; in many 
cases, especially in proximal portions of hydrocladia of A. laxa , they are 
cut down close to lateral aperture. The first two septal ridges arc as in 
A. acanthocarpa , the forward one being usually more oblique than Allman 
shows it; the third one, opposite base of hydrothecae, is generally much 
less pronounced. The orifice between mesial sarcotheca and hydrotheca 
is very small, and not noticeable in side view. The opening between 
hydrotheca and internode is much as in A. acanthocarpa , but the shelf- 
like border is slightly narrower. 

The Thecocarpus laxus of Billard is readily distinguishable from this 
species, even in the absence of corbula. In T. laxus intrathecal and 
septal ridges are much nearer base of hydrotheca, and therefore farther 
from ridge at base of lateral sarcothecae, and the extreme base of hydro¬ 
theca docs not dip so deeply into internode as the part farther forward, 
the condition being the opposite in A. laxa. The third ridge is not present 
in T. laxus. In A. laxa , as in all the divancata group, the second lateral 
tooth of hydrotheca is notably everted, and the others not at all; in 
Billard‘s species the third is widely everted, and the second but little 
everted, or even incurved 

Ililgendorfs “ A . laxa ” is, as mentioned elsewherp, A . acanthocarpa . 

Specimens referred to A. laxa by Stechow, which had only two shallow 
triangular lobes on each side of hydrotheca, were afterwards regarded by 
him as A. whtelcggei. 

The gonosome of A. laxa is not yet known, but the close affinity between 
the species and A. acanthocarpa and A. divaricata renders it highly 
probable that it will prove to be of the same character as in those species. 

Thecocarpus formosus (Busk). 

Tlunwlaria formosa Busk, 1851, p. 118. 

Aylaophcnia formosa Allman, 1871, p. 157: Kirchrnpawr, 1872, p. 26: Bale, 
1884, p. 168 : Marktanner-TurnoretHoher, 1890, p. 264 : Farquhar, 1896, 
p. 467. 

Thecocarpus formosus Billard, 1907a, pp. 378, 385: Ktechov, 1912, p. 370; 
1919a, p. 143: Bedot, 1921a, pp. 333, 322. 

Not Aglaojthrnia formosa Bonne vie. 

It is perhaps doubtful whether all the above-cited references are to 
the same species. That described by Billard has a closed corbula, but 
Kirchenpauer, as mentioned by Billard, has figured the corbula as open. 
Possibly, as in several cases now known, this may be a difference of sex, 
otherwise it would seem that these observers have seen two different 
Bpecies. Busk’s reference to the corbulae as costato capsules seems most 
appropriate to the closed form. 

Allman referred to the species as being known to him from Australia, 
New Zealand, and South Africa, and Billard adds Madagascar and Ceylon. 
I have never met with the species in collections from Australia or New 
Zealand. 

Thecocarpus chiltoni n. sp. (Fig. 16.) 

Hydrophyton polysiphonic, pinnately branched, branches in one plane, 
alternate, subregular, rising at an angle of about 45° from the primary 
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stem, each taking the place of a hydrodadium. Hydrorladia close, alter¬ 
nate, at about 15°, one on each internode, both series directed a little 
forward. 

llydrothecae at an angle oi about 40", deep, widened upward from 
base; a very narrow intrathecal ridge near base on adcauline side, with 
a fold from it crossing hydrothoca and curving slightly iorward ; aperture 
with short anterior tooth, above which the lront is produced into u 
somewhat longer point; lateral teeth t on each side, the first and fourth 
very minute, often obsolete, second and third nearly triangular, shallow: 
back adnate. Internode with short septal rulg»s opposite the intrathecal 
ridge and the buses of the lateral sariolhecae. 

Mesial sareotheca a little shorter than cul)de, and mainly rising from 
it, tapering, canaliculate. Lateral Harcothecac tubular, adnate to hydro¬ 
theca nearly to margin and then bent forward, canaliculate. Cauiine 
sarcothecae canaliculate, two at base of each hydroelttdium,^tlie lower 
projecting torward, the other larger, projecting outward. 



Fin. 1(5 .—Thn nr putt rhiltom n. up. X 80. 

<4onangial pinna replacing a hydrodadium, with the first two inter¬ 
nodes bearing hydrothecae. Corbula curved, rather short, consisting of 
about 8 pairs of alternate ribs, originating as narrow pinnules but 
expanding above into broad leaflets, which unite to form corbula; distal 
margin of each leaflet bordered with about 5 7 tubular, closcly-set sarco¬ 
thecae; a stout spur springing from distal side of each leaflet, just above 
base, bluntly pointed or with alternate sarcothecae, and bearing a small 
modified hydrotheca with lateral sarcothecae. 

Loc .—Cape Maria van Piemen, ten miles north-west, 50 fathoms 
(Chilton). 

The specimen has two main stems, reaching about 8 in. in length, and 
about 8 mm. in diameter at base, clothed almost down to base with 
branches, which reach about 3 in. in length, and are alternate, the 
average distance between successive branches on the same side being about 
J in. Being all in one plane, the colony somewhat resembles that of 



Balk. —Hydroids from the New Zealand Coast . 


2G3 


Lytocarpus phoeniceus , except that the branches are alternate instead of 
opposite. Secondary branches sometimes occur. 

The two hydrothecae on gonocladium do not differ appreciably from 
the others, but those on eorbula are smaller, more cylindrical, with 
intrathecal fold more oblique, marginal teeth smaller, and anterior one 
without superior point. Only male eorbulae present. 

Hemicarpus banksi (Gray). (Fig. 17, a.) 

Plumulana banks it dray, 1843, p. 294 : (’oughtivy, 1874, p. 289. 

Aytaophenia banksu J3aie, 1880, p. 103 : Faiqutmr, 1890, p. 407. 

Ever since Gray's time this has remained an unidentifiable species, 
Hutton’s reference to it of a hydroid found by him at Lyall Bay being 
pronounced by Coughtrey to be erroneous. Bv the aid of a fragment 
of Gray’s specimen received from British Museum l am enabled to give 



Flo. 17.—a, Hemicarpus banksi (dray), from Sir Joseph Banks’* specimen ; 

b , Lytocarpus stcundus Allman, from one of Allman's specimens. 

X 80. 

an account of it sufficient to render its identification |>ossible. Though 
its gonosome is not present, its close similarity to Hemicarpus secundus 
(Aglaophenia secunda Kirchenpauer, Lytocarpus secundus Allman), which 
Bedot unites with the Sertularia pennaria of Liime, leaves no doubt as 
to the affinity of the two forms, and in fact it is not certain that they are 
even specifically distinct. 

Gray mentions that the stem is com|>ound and branched ; his description 
of branchlets as opposite is, however, not in accordance with the specimens, 
which, Captain Totton informs me, have the branches alternate, pinnately 
arranged, pinnae being at distances of from 5 mm. to 8 mm. apart, and 
both series directed strongly to front (Gray deserilies them as unilateral). 
The specimens, which are fragmentary, measure about 38 mm. and 35 mm. 
respectively. 
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The slide sent to me contained half a dozen hydrothecae, very well 
preserved. They are notably small for Statoplea, subcorneal, rather 
narrowed-in between mesial sarcotheca and margin, with a rudimentary 
ridge on adcauline side near base, from which originates a very small 
sharply-defined fold of hydrothoca-wall, curved or sigmoid ; sides are 
more prominent than front and back, and margin has small undulationa 
or crenations which are quite irregular, even those on the two sides not 
corresponding. So far as 1 can judge from the side view, the back 
appears adnate. In front is a strong thick conspicuous median tooth, 
somewhat incurved, which, as seen in strictly lateral view, projects quite 
abruptly. (The condition is the same in II. secundns , the sides not curving 
gradually into median tooth, as shown by Allman.) 

Anterior sarcotheca a little shorter than hydrotheca, but more pro¬ 
jecting, and adnate to hydrotheca rather more than half the length of 
the latter; the free part is widely open m front, and each side forms a 
wide angular lobe. There is a small orifice connecting cavity of hydrotheea 
with that of sarcotheca. Lateral sarcothecae short and very wide, with 
the whole front margin free. Opposite intrathecal ridge is a very narrow 
thickening in internode, which shows sufficient variability to warrant the 
surmise that it may be sometimes extended into an annular ridge. 

In a slide of portions of the “ Challenger ” specimen of U. secundus t 
sent for comparison, are a considerable number of hydrothecae, which 
differ very little from those of H. banksi. The most noticeable points 
of difference arc that in H. banksi there is a distinct bulging inward of 
the front of hydrotheca under mesial sarcotheca, which is not seen in 
H. secundus, and that mesial sarcotheca in the former species is more 
projecting. 

Whether the differences are sufficiently constant to justify the retention 
of II. banksi as a separate species cannot be determined until further 
material is available. 

Halicornaria rostrata n. sp. (Fig. 18.) 

Hydrocaulus monosiphonic, .unbranched ; hydroeladia alternate, not 
close, one on each internode, at an angle of about 45°, both series directed 
forward ; nodes oblique. 

Hydrothecae at ail angle of about 40°, very narrow at base and widening 
upward, a narrow rudimentary intrathecal ndge on adcauline side near 
base, hydroporc on adcauline side at base, with several chitinous points 
on distal margin (over ndge); front of hydrotheca produced into a large 
hollow pointed rostrum with entire apex, extending much beyond aperture ; 
margin with incurved anterior tooth, and three triangular teeth on each 
side, the first and third everted, the second incurved, and two minute 
angular lobes behind lateral sarcothecae ; back entire, adnate. Internode 
with a thickened ridge opposite distal edge of hydropore, sometimes 
extending partly round. 

Mesial sarcotheca about as long as body of hydrotheca, mainly rising 
from it and adnate more than half its length; free part canaliculate, 
slightly recurved towards end. Lateral sarcothecae stout, saccate, canali¬ 
culate, adnate up to margin of hydrotheca, and directed strongly outward. 
Cauline sarcothecae canaliculate, two at base of each hydrocladium in 
front and one behind each axil. 

Gonosome ? 
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Loc. —Cape Maria van Diemen, ten miles north-west, 50 fathoms 
(Chilton). 

This species is referred to Halicornaria on account of the monosiphonio 
habit, the presence of a cauline sarcotheca at back of each axil, and the 
little points bordering hydro pore - all special characteristics which I have 
not found combined in any species known to belong to other genera. 



Fig. 18. — Halicornaria rostrata n. sp. X 80. 

The peculiar character of the prolongation of front of hydrotheca into 
a rostrum much exceeding mesial sarcotheca in length is found both in 
P. huttoni and P. incisa , figured by Coughtrcy. The former is a poly- 
siphonic species, but P. incisa is monosiphonio, and may quite possibly be 
identical with the present species. 
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Some New Zealand Amphipoda: No. 4 .* 

By Chab. Chilton, M.A., D.Sc., LL.D., &c., Professor of Biology, Canter¬ 
bury College, N.Z. 

[Read befure the Philosophical Institute of Canterbury, 6th December , 1922 ; received by 
Editor, <?/*< December, 1922 ; issued separately, lHth June, 1924 .J 

Seba typica (Chilton). 

Sefto /ypica Chilton, 1906, p. 672; 1921, p. 56. S. saundersii 
Stabbing, 1906, p. 163 (part). 

Specimens which I have referred to this species were taken by the 
F.I.S. “ Endeavour ” off the east coast of Flinders Island, Bass Strait. 
The largest of these were about 4*6 mm. long, and were apparently fully 
developed males. In them the palm of the second gnathopod was dis¬ 
tinctly oblique, and the basal and meral joints of the fifth peraeopod widely 
expanded posteriorly. Smaller specimens have the palm transverse and 
the meral joint only slightly expanded. Although there was no female 
bearing eggp in the collection, there were specimens in which the first 
gnathopod was distinctly chelate, the palm being on a projecting portion 
of the propod against which the finger impinges ; these I considered to be 
females, or very young males not yet differing in structure from females. 
Other specimens showed transitional forms between the chelate limb and 
the subchelate gnathopod with oblique palm ; some of them had the palm 
quite transverse. 

In February, 1922, I collected from seaweed exposed at low tide at 
Kaikoura three small specimens about 3 mm. long. One of these proved 
to be a female bearing two large eggs in the brood-pouch ; it had the first 
gnathopod chelate, as described in my original account, and the joints of 
the fifth peraeopod not expanded. The other two bore no eggs, but were 
otherwise similar, though slightly smaller. 

It is very probable that all the forms of Seba described under different 
names really belong to one species. Walker, however, describes the males 
of S. antarctica as dimorphic, one form being like the females, the other 
differing in having the joints of the fifth peraeopod greatly expanded but 
having the first gnathopod chelate as in the females. Walker’s first form 
of male is, I think, only an immature stage of the second form ; while the 
latter, if fully mature, differs from the Australian specimens in still having 
the first gnathopod chelate. It is possible, however, that it is not fully 
developed, and has not yet attained the oblique palm of the male, though 
it has the joints of the peraeopod expanded. The largest male—V.e., the 
one of which Walker gives a full figure- was 7 mm. long, and therefore 
larger than specimens from Bass Strait having oblique palms ; but the 
Antarctic specimens probably grow to a much larger size than those found 
farther north, and the specimen may not be mature though 7 mm. long. 
This supposition appears to be confirmed by the fact that the second male 
examined by Walker is 5 mm. long, but has the peraeopod joints less 
expanded than in Australia!* specimens, which are slightly smaller. 

* Previous numbers of this series have appeared in Trans. N.Z . Inst, as follow : 
No. 1, voL 6?. p. 1; No. 2, voL 63, p. 220 ; No. 3, vol. 54, p. 240. 
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Stenothoe valida Dana. 

Struct hoc valid us Dana, 1853 55, p. 924, pi. 63, fig. 1, a-o. 
S. valida Stubbing, 1906, p. 194 ; Walker, 1910, p. 621 ; Kunkel, 
1910, p. 16; Chevreux, 1913, p. 3. S. valida (part) Della 
Valle, 1893, p. 566, pi. 58, figs. 74-78; Chilton, 1923, p. 95. 
S. adhaerens Chilton, 1892, p. 259 (? not Stebbing, 1888, p. 1999). 
S. assunilis Chevreux, 1908, p. 4; Walker, 1910, p. 621. Montagna 
miersu and M. longicornts Has we11, 1880, p. 323, pi. 24, figs. 4, 5. 
Montaguana miersii Chilton, 1883, p. 79. Probolium miersii 
Chilton, 1885, p. 1043. Stenothoe miersii Stebbing, 1906, ]>. 200. 
? Stenothoe dolljusi Chevreux, 1887, p. 327; 1891, p. 260 
Stebbing, 1906, p. 196. 

This s|M*eies is common on the New Zealand coasts, and 1 have series 
of specimens from several localities. There are great differences in the 
length of the antennae, especially of the second antenna, and in the shape 
of the gnathopods, due to age and sex. In the more mature males the 
second antenna increases very considerably in length, especially in that 
of the |>edunele, and the second gnathopod becomes very large and 
assumes the form shown in Chevreux s figure of S. assimtlis. In addition 
to this form and the variations in it which are presumably due to age, there 
is another in which the teeth at the distal end of the palm of the second 
gnathopod project more or less at right angles to the palm, instead of 
being a continuation of it as in the first form. This second form appears 
to be identical with the one described by Chevreux under the name of 
Stenothoe dolljusi , and it is apparently this form that Kunkel had Indore 
him when recording Stenothoe valida from the Bermudas. As T have found 
the two forms Stenothoe valida and *S. dolljusi together on two separate 
occasions in Cook Strait, and as both forms also occur together in Port 
Jackson, New South Wales, and apparently elsewhere, I have little doubt 
that they both belong to one species, and that we have here another 
example of a species with dimorphic males. 

In the older males the mouth-parts appear to become degenerate. 
I have, however, discussed this question more fully, and also the reasons 
for referring the species to the one originally described by Dana, in 
the Records oj the Australian Museum , vol. 14, p. 95. 

I have recently received specimens from the Hawaiian Islands which 
appear to belong to this species. 

Localities . -Lyttelton ; Dunedin Harbour; Cook Strait. 

Distribution . -Australia ; North and South Atlantic Oceans ; Hawaiian 
Islands. 

Bovallia monoculoides (Haswell). 

Bovallia monoculoides Chilton, 1909, p. 622; 1912, p. 494; 1921, 
p. 66. j Eusiroides monoculoides Chevreux, 1908, p. 478 ; Stebbing, 
1910, p 595; Barnard, 1916, p. 174. Eusiroides caesaris Walker, 
1904, p. 264. 

In 1909 1 referred to this species specimens from the Auckland Islands; 
but it has not hitherto been recorded from the coasts of the main islands of 
New Zealand. I have now, however, in my collection numerous specimens 
from different localities extending from the Three Kings to Otago Harbour. 

These are all much smaller than the specimens from the Auckland 
Islands, none of them measuring more than about 8 mm. in length, but they 
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agree closely with specimens of similar size from Port Jackson, New South 
Wales, the type-locality. In none of them are any of the segments pro¬ 
duced into definite dorsal teeth, hut all have the posterior margin of the 
third pleon segments serrate, as described by Stebbing for Eusiroides caesari , 
though in one or two instances the teeth are rather indistinct, thus 
approaching the condition found in E. crassi . 

The species lias been recorded from South Africa by Barnard, from 
Ceylon by Walker, and from the Gambier Archipelago by Chevreux. Of 
the two specimens from the latter locality, one was a female bearing 
young, though only 4mm. in length. Of them Chevreux says, “Chez 
ces exemplaires, le bord posterieur des plaijucs epimerales du dernier 
segment du metasoine, moins convexe que chez le type, ne presente que 
des cn'nelurcs peu d'stincts.” 

If Booallia (figanleci Pfeffer is considered as belonging to the same species, 
corresponding to the form described by Stebbing under the name Eusiroides 
crassi , then the range of the Bpecies is extended to the subantarctic and 
antarctic seas to the south of South America. 

1 have been able to compare my New Zealand specimens with examples 
of Eusiroides della-mllei Chevreux from Banyuls-sur-mer, on the south 
coast of France, and can find little difference between the two. 

Localities. —Off Three Kings, 60 65 fathoms (Chilton); Cook Strait 
cable, off Oterangi Bay (H. B. Kirk) ; Cook Strait cable (Captain J. W. 
Grey); north-west of Cape Maria van Diemen, 50 fathoms (Chilton) ; 
Moeraki, east coast Otago (Chilton); Otago Harbour, surface (G. M. Thom¬ 
son) ; Lyttelton Reef (R. M. Laing); Lyall Bay (R. M. Laing). 

Chiltonia mihiwaka Chilton. 

Chiltonia mihiwaka Stebbing, 1906, p. 555: Chilton, 1909 a, p. 644; 
1909 b, p. 57. 

This species was described from specimens obtained in streams on 
Mount Mihiwaka, near Port Chalmers, at heights up to about 1,000 ft. 
above sea-level. Later on Mr. G. M. Thomson collected it in similar 
localities on Mount Maungatua and other hills in the neighbourhood of 
Dunedin. During the expedition of the Philosophical Institute of Canter¬ 
bury to the Subantarctic Islands of New Zealand in 1907, specimens were 
taken in fresh-water pools and streams on Enderby Island, Auckland 
Island, and Campbell Island, at places not far above sea-level. These 
specimens differed from the type in having the palm of the second 
gnathopod in the male oblique instead of transverse, and prove to be 
the same as C. subtenuis Sayce, a species found in New South Wales, 
Victoria, and Western Australia. 

In December, 1922, I found two specimens, male and female, in coitu , 
in a small fresh-water stream at Riverton, Southland, just about high- 
water mark. It was low tide at the time, and the water in which the 
animals were living was quite fresh, but the sea water would reach the place 
at high tide. Both specimens were deeply pigmented of a dark-grey colour, 
while the Port Chalmers specimens are usually much lighter, some being 
almost white. The Riverton specimens resemble those from Mount Mihi¬ 
waka so much that they must be considered as belonging l<» the same 
species, but there are some slight differences. The second gnathopod of 
the male (fig. 1)* has the palm quite transverse, and the dactyl has a rounded 

* The illustrations for this paper were drawn for me by Miss Beryl Parlane, one of 
my students. 
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lobe on the concave margin towards its base which is not found in the 
type. In the male specimen the first or upper antennae are distinctly 
shorter than the second, while in the type they were of equal length. In 
the Enderby and Auckland Islands specimens the first antennae are con¬ 
siderably longer than the second. The relative lengths of the antennae 
in a few of the specimens in my collection are shown in the diagram given 
below, the first being represented by unbroken lines, the second by dotted 


Specimen 


<f fU Mihiw&ta. 

Ant 1 | 
Ant *.j 

i - - 


Ant.i | 


Enderby island 

Ant.Jtj 



Ant.i i 


7 Auckland Islands 

Ant.X.| 



Ant. t! 


? tit Mihiwaka 

Ant.*. 



Ant. i, 


<f Riverton 

Ant.i 



Ant.i, 


9 Riverton 

AnU 



Table showing relative lengths of the antennae in different specimens of Chiltonia 

mihvwaka. 


lines. It will be seen that the antennae vary in length on the two sides, 
and in specimens from different localities. The generic diagnosis given by 
Stebbing (1906, p. 555), which says “ Antennae 1 and 2 equal in length/* 
must be altered to “ Antennae 1 and 2 nearly equal in length.*’ 



The genus was established by Stebbing for the species now under con¬ 
sideration, which had been described under HyaleUa. Two fresh-water 
species from Australia described by Sayce belong to Chiltonia, and other 
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species have been described by Geoffrey Smith. Several fresh-water 
species of HyaleUa are known from South America, and one that I 
have examples of ( H . warmingii Stobbing) presents many resemblances 
to CfiUoma, but has a small palp on the first maxilla and a fringed 
iobe on the carpus of the second gnathopod in the male. In Chilt&nia 
mihiwafca the third uropod is represented by a single small joint, and this 
character has been incorporated in Stebbing’s generic diagnosis. In the 
Australia species, C . australis, the uropod is two-jointed, as in Hyalella, 
so that the characters of the genus require further modification. 

From brackish water at Cape Town, South Africa, Barnard has described 
ChiUonta capensi v, which has no palp on the first maxilla and has the 
third uropod single-jointed, but differs in having the two gnathopodB alike 
in both sexes—thus requiring another modification of the characters of 
the genus. 

The presence of very similar species in fresh and brackish waters in 
New Zealand, Australia, South America, and South Africa is important 
from a zoogeographical standpoint, and it is desirable that a careful 
comparison of the species in question should be made. 


Genus Paraleptamphocus. 

This genus was established in 1899 by Stebbing for the subterranean 
species described under the name Callwpius subterraneus and the one 
found by Mr. G. M. Thomson in a little stream on top of the Old Man 
Range in Otago and named Pherusa jcaciulcus. In 1893 Della Valle had 
placed the first species under Acanthonostoma , and had stated that the 
second species was very close to and perhaps identical with the first. 
I gave some details as to the distribution of the two species in 1909 
(1909 b, p. 54). Since then I have obtained numerous specimens of each 
from additional localities, and an examination of them shows that the two 
species are undoubtedly closely related, and that forms exist that are 
to a large extent intermediate both as regards structure and mode of 
life. It will be best to give the facts under each “ species ” separately. 

Paraleptamphopus caeruleus (G. M. Thomson). 

Paraleptamphopus caeruleus Chilton, 1909 b, p. 51 (with synonyms). 

This species is now known to be widely spread over the southern 
portions of Otago and Southland, It has been recorded from Swampy 
Hill (near Dunedin), from the Old Man Range, from the neighbourhood 
of Invercargill, from Ruapuke Island, and I have recently collected it in 
abundance From several localities at Drummond and Otautau in Southland. 
In these places it lives in ditches and small streams on the various weeds 
that grow in the water, in much the same way as the ordinary fresh-water 
ParaoaUiope fluviattlis does, though this species was not found by me in the 
same ditches. With P. caeruleus there was, however, the other species, 
P. subterraneus, but it was usually found a little deeper down, either on the 
surface of the mud or actually in the mud. P. caeruleus is slightly smaller 
than P. subterraneus, and can readily be distinguished by its dark-blue 
colour. Most of the specimens are so darkly coloured that they appear 
black, but some are paler, especially on the appendages. 

The differences in structure from some of the forms of P. subterraneus are 
few and unimportant. The one that seems most constant is in the telson, 
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which is evenly rounded posteriorly and free from setules; its upper 
surface is slightly convex ; the third uropods have the branches not much 
longer than the peduncle (fig. 2, wp*) and, when seen in side view, slightly 



Fio. 2 .—Poralrptamphoju* caetulms female specimen, from Drummond, gw 1 , first 
gnathopod ; gn x * t extiemity of samo, more highly magnified ; gn 2 t second 
gnathopod ; qn 2 *, extremity of name, more highly magnitiod ; top*, third 
uropod; f, telson. 


curved upwards; the gnafchopoda are rather more slender than in P. sub - 
terranewt, with the armature of the palm somewhat different, the propod 
bearing crenulatc markings at the point where the finger impinges, and 
the finger having numerous setules towards the extremity (see figs. 2, 
gn x *. gn**). 
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Paraleptamphopus subterraneus (Chilton). 

Paraleptamphopus subterraneus Stebbing, 1906, p. 294; Chilton, 
1909b, p. 54 (with synonyms). 

This species is very widely distributed in New Zealand. It was first 
obtained in wells at Eyreton not far from the liiver Waimakariri; it 
has since been found in wells in Christchurch, Lincoln, Leeston, Ashburton, 
and Winchester. Later on 1 collected it in surface streams issuing from 
river-terraces near the liiver Porter, a tributary oi the Waimakariri, und 
it is common in streams and ditches near Drummond and Otautau, 
Southland, where it is found associated with P. caerulcus, as already 
mentioned. Messrs. Lucas and Ilodgkin took it in Lake Wakatipu, and 
in 1908 I found it in a small stream at Duck (We, Doubtful Sound, in 
places where the stream was almost covered and shut out from the light 
bv the overhanging rocks and trees. In the North Island it was taken 
bv Lucas and Hodgkin in Lake Tauj>o at a depth of 700 ft., and in 1911 
Mr. W. F. Howlett sent me numerous specimens from a well at Eketahuna. 
All these specimens are pale and colourless, with eyes imperfect or 
completely absent, and, though they show considerable differences in the 
exact shape of the telson, the third uroj>oda, and the gnuthopoda, there 
is no difficulty m considering them as all belonging to the same species. 

In 1914, however, Mr. T. Hall sent me specimens which he had 
collected at “ Clippings," on the range of mountains known as the 
liemarkables, near Lake Wakatipu, ami from Mount Dick, in the same 
neighbourhood, the animals in the latter ease being found at a height of 
3,(XX) ft. above sea-level. These specimens were rather stouter in body 
than the forms obtained from wells, the third uropods were shorter anti 
similar to those of P. caer ulcus, and they showed the dark-blue colour 
characteristic of the latter species, though it was not quite so intense, 
and some of the sjiecimcns were much lighter than others ; the telson, 
too, proved to differ distinctly from that of the type. At first I was 
inclined to consider them as a new species, but a careful comparison of 
the forms of P . subterraneus from the different localities mentioned has 
shown that numerous transitional forms exist as regards the individual 
characters, and that if a new name were given to the forms from 
“ Clippings ” and Mount Dick several new names would have to be 
established for the others. Though largely intermediate between the tw r o 
8]>ccic8, the “ Clippings ” and Mount Dick sjjeeiniens approach more 
nearly to P. subterraneus in the telson, and I therefore look upon them 
as a variety of that species. 

The structure of P . subterraneus was somewhat fully dealt with by 
me in 1894 so far as the underground forms w'ere concerned. It will 
only be necessary to mention now a few of the points in which differences 
occur in specimens from other localities. In all sptcimens the gnathopoda 
are of similar shape, the first stouter than the second ; in the Eyreton 
s|)ecimens the palm of the first is minutely crcnulate, but it is even in these 
from surface waters in Southland. The appearance of the third uropod 
varies when seen from the side or from above. Fig. 4 shows those of a 
specimen from Eketahuna, fig. utp d being one of the pair seen from above, 
fig. urp z * the other from the side ; the branches are not much longer than 
the base, on the latter there is usually a small tuft of setules at the 
upper distal angle, and two or three separately placed on each upper 
margin. In specimens from Southland streams the tuft at the distal 
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angle may be larger, and there is sometimes a smaller but distinct tult 
about the middle of the upper outer margin (see fig. 6). The telson is 
a flat oblong plate with lateral margins nearly straight, posterior comers 
narrowly rounded, and each usually bearing a single small setule, the 
posterior margin slightly concave. All these characters, and especially 
the last, are subject to modification even in individuals from the same 
locality; thus one from wells at Ashburton has the posterior margin much 
more deeply concave, and one comer without a setule (fig. 7). 




Flo. 4.— ParaUptamphopu* Mubterraneim: female specimen from Eketahuna 
(in wells). urp' A % third uropod, from above; nrp 3 *, the same, 
side view ; /, telson. 



In the “ Clippings ” and Mount Dick specimens the telson differs 
markedly from the more typical forms. The lateral margins are distinctly 
convex, the telson itself shorter and broader, the posterior margin deeply 
concave, and there are three or four setules at each comer and two or 
three more anteriorly placed on the lateral margin (see figs. 8 and 9). 

In 1894 I described from the Eyreton wells a form larger than the 
usual one, and differing very considerably in having the antennae stouter 
and plentifully supplied with calceoli, and the gnathopoda very large and 
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differently formed. The ordinary form is undoubtedly a female, being 
often found with eggs or young in the brood-ftouch, and I looked upon 
the form with the large peculiar gnathopodu as the male. It differs so 
much, however, that it is not surprising that Stebbing says (1906, p. 295), 





Flu. ti.— ParultptamphnpuH *ubttrraven* : female specimen, fiom surface stream, 
Drummond, nr/* 1 , first uropod; urp 2 , second uiopod ; urp \ third 
uropod ; t , telson. 




Fio.J^7.— ParalepUmphopas subterrn liens . specimen from a well at Ashburton. 
wr/> 3 , third uropod; t, telson. 


“ The supposed male is uncertain in respect to sex and to identity with 
the species.’’ Unfortunately I have seen very few specimens of the 
supposed male, and have now records of four only. One was dissected 
for use in drawing up the description I gave in 1894 and I have now 
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only its gnathopoda ; another specimen was similar in size and structure, 
and 1 have all its appendages mounted as micro-slides ; a third specimen 
which appears quite the same is in my collection, undissected ; and the 
fourth, which was rather smaller, 1 have recently dissected and mounted 
in the hope that it would perhaps show intermediate characters in the 



Fm. 8. PnralrpinmphnpuH Rublerranrn* ■ specimen from surface stream, 
“ Clippings,” The Remarkable*, uip \ thiid uropod , t , tolson. 



Fig. 9.- Paralrptamphopu# mibtcrraneu*; female specimen from Mount Pick. 
urp 1 , first uropod ; i/rp 2 , sceond uropod ; vrp\ third uropod ; /, telson. 


gnathopoda between those of the female and the fully developed male. 
Unfortunately this was not the case, for its gnathopoda, though smaller 
and less bountifully supplied with spinules (tig. 3, yn l and <//»*), are 
essentially the same as those figured in 1894. 

I still feel convinced that the specimens in question are really males 
of P. subterranean, for they are closely similar in all the characters except 
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those that may be looked upon as secondary male characters; none of 
them bears eggs, and it seems unlikely that there should be two species 
living in the underground waters drawn upon by the one well, that many 
dozens of specimens of one species, all females, have been obtained, but 
of the other only less than half a dozen and these all males. It must be 
mentioned, however, that among the numerous specimens of P. subterraneus 
examined from other localities I have seen no similar males; it is, of 
course, possible that some may have been overlooked, for the gnathopoda 
are more or less concealed by the deep side-plates. 

1 give figures of the telson and uropoda of P. subterraneus from 
different localities. It will be seen that there is considerable variation, 
just as there is in the subterranean forms of Niphargus in Europe, and 
that in consequence there is room for much difference of opinion as to 
the number of “ species ” into which they should be divided. In New 
Zealand the subterranean species is also found in surface waters, most of 
these specimens being still colourless and apparently blind; though some 
—viz., those from “ Clippings ” and Mount Dick—are found at great 
heights above sea-level, and in colour and other characters show distinct 
transitions leading to the true surface form, P. caeruleus, from which the 
subterranean forms may be presumed to have been descended. 
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Material for a Monograph on the Diptera Fauna of New Zealand: 

Part 2, Family Syrphidae, Supplement A* 

By David Miller, Government Entomologist. 

[Read before the Wellington Philosophical Society, 24th October, 1922 ; received by Editors 
31st December, 1922; issued separately, 18th June, 1924.] 

Genus Paraguh Latreillo (1805). 

P. myersii n. sp. 

d. Head large and globular, wider than thorax, shining greenish-black 
with pruinose reflection. Eyes bare, completely holoptic, occupying pos¬ 
terior half of head only, their anterior orbits forming an almost straight 
line across top; in profile, lower eye-angle well above oral margin; facial 
orbits almost perpendicular and slightly concave. Face, cheeks, crown 
of head in front of eyes, and antennae black in ground-colour, but greyish 
pruinose, except for a black area extending from lower part of facial orbits 
to anterior oral margin. Sides of face, cheeks, and crown hairy, hairs on 
sides of face and crown black, erect and dense, so that when seen from 
above head is tufted in front of eyes ; hairs of cheeks grey ; a distant groove 
originating in a distinct depression below eyes runs diagonally to base of 
antennae. Middle of face bare, not depressed but rather rounded below 
antennae; a moderate central tubercle, black on centre, below which oral 
margin slightly projects. Proboscis blackish-brown, palpi paler, linear and 
swollen at end. Occiput black, depressed, orbits somewhat swollen, greyish- 
pruinose, wider and clothed below with short pale hair, narrower and 
clothed with longer hairs above, the hair extending over the rather large 
ocellar triangle. Top of head comparatively horizontal, antennae situated 
high up, separated basally, greyish-yellow pruinose, comparatively short, 
3rd joint oval, short; arista stout and very short-haired. 

Thorax and scutellum shiny blue-black, clothed with long delicate 
greyish hair. Wings clear, stigma faintly marked ; halteres greyish-black. 
Legs blue-black, femora with long delicate greyish hair; tarsi rather 
greyish - yellow owing to short closely-set vestiture; posterior protarsi 
somewhat swollen; anterior tarsi flat, their protarsi broad with anterior 
inner angle produced, remaining joints broad but shortening and narrow¬ 
ing to onychotarsi. 

Abdomen clothed with delicate greyish hair, linear, sides parallel; 
five visible segments; dull blue-black in colour, a pale opal-white triangular 
spot at anterior angles of 3rd, 4th, and 5th segments. Genitalia brownish- 
black. 

$. Eyes broadly dichoptic, their facial orbits convex ; vestiture of head 
shorter than in <J; a deep sinuated transverse groove across front from 
eye to eye. Thorax shorter-haired ; anterior protarsi not produced at inner 
angle. Abdomen rectangular, shiny grccnish-black; a pair of indistinct 
spots, seen only in some lights, on 2nd, 3rd, 4th, and 5th segments. 

cf. Length, 11 mm. 9* Length, 10 mm. 

Holotype : No. 1261, D. M. 

Habitat .—Tararuas, 4,300 ft.; captured by J. G. Myers on flowers of 
Ranunculus geranifdius . 

* Part 2, Trans . N.Z. Inst., vol. 53, pp. 289-333, 1921. 
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Genus ('heilosia Panz. (18()9). 

C. fulvipes n. sp. 

Q. Eyes bare, dichoptie; front brilliant purple, sparsely elothed with 
black hair, a transverse median depression connected by a distinct longi¬ 
tudinal furrow with apex of ocellar triangle ; the latter cupreous and bordered 
with blaek; frontal orbits at antennae with a silvery pubesceuee; lunulur 
area black. Antennae situated well up on head, separated at base, 1st 
and 2nd joints black ; 3rd joint of type and of all other specimens lost. 
Face shining purple, a patch of silvery tomentum and not excavated beneath 
antennae ; distinct central knob black ; sides of face sparsely elothed with 
short hair; facial orbits narrowly silvery pubescent; oral margin pro¬ 
jecting somewhat; cheeks black and clothed with short silvery hair. 
Proboscis blackish-brown, palpi paler. Occiput purplish-black, depressed, 
posterior orbits narrowly silvery. 

Thorax and scutellum brilliant cupreous, indistinctly clothed with 
very short hair. Wings somewhat translucent, stigma clouded with trfwny; 
cell Cu 2 very broad owing to veins 1st A and Cu curving into anal angle and 
cell M respectively; on one wing cross-vein r-nt is forked, thus meeting 
vein >l lf2 ln two places; halteres rather tawny. Legs purplish-black, 
except apices of femora, tibiae, base of all protarsi, and apex t f posterior 
protarsi, which are tawny. Anterior tarsi somewhat broadened; posterior 
tibiae slightly and middle tibiae distinctly broadened. 

Abdomen rather ovate, shiny purplish-black. 

<J. Eyes holoptic for a short distance ; front black with some erect 
black hair and a greyish tomentum extending into short white hair below 
on facial orbits. Antennae black. Face greenish-blaek, central knob pro¬ 
nounced, black. 

Thorax and scutellum rather dull black, with a coppery and purplish 
tinge and elothed with greyish hair. Legs as in y but tibiae with distinct 
central dark area; anterior and middle tibiae, particularly the latter, 
greatly broadened except for very narrow basal portion; posterior tibiae 
slightly thickened, their protarsi swollen ; anterior protarsi and epitarsi 
broadened somewhat. 

Abdomen linear, somewhat shiny, almost blaek with pair of large 
glaucous spots one on each side of 2nd, 3rd, and 4th segments. Genitalia 
brownish. 

9. Length, 6 mm. J. Length, 7 mm. 

Holotype : No. 1259, D. M. 

Allotype: J, No. 1259a, D. M. 

Habitat. -Otira (R. J. Harris); Mount Rolleston and Arthur’s Pass 
(J. W. rampbell). 


C. captalis n. sp. 

9. Eyes bare, dichoptie; front broad, greenish-black, clothed with 
delicate white liair ; a silvery area of hair, seen in some lights, on each orbit 
opposite antennae. Antennae situated above middle of head, black with 
greyish tomentum ; 3rd joint oval. Face convex, shiny black, central knob 
distinct; a silvery patch of tomentum below antennae; a distinct furrow 
on face from antennae to lower eye-margin. Proboscis and palpi black, 
Occiput black, depressed, orbits clothed with short silvery hair. 

Thorax and scutellum rather shiny greenish or bluish black, clothed 
with short silvery hair. Wings rather translucent, stigma tawny; halteres 
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brownish. Legs greenish-black with short greyish vestiture on tibiae and 
tarsi; posterior protarsi swollen ; joints of anterior tarsi broadened and flat. 

Abdomen shiny greenish-black, sparsely clothed with short greyish 
hair; rather ovate, broadest across posterior margin of 2nd segment. 

?. Length, 6 mm. 

Holotype : No. 1260, D. M. 

Habitat. —Otira (.!. R. Harris). 

Genus Hklophiluh Meigan (1822). 

H. taruensis n. sp. 

y. Eyes ban*; front brownish-black, clothed with delicate blackish- 
brown hair; a rather broad somewhat tawny band across front. Antennae 
blackish-brown with a rather greyish tomentum. Fact* lemon-yellow, a 
shiny stripe down middle and sparsely clothed with lemon-yellow hair. 
Oral margin broadly bordered with brownish-black; cheeks greyish-black 
and clothed with yellow hair. Proboscis and palpi blackish-brown. Occi¬ 
put rather yellowish, clothed with short yellow hair; the narrow orbits pale 
greyish-yellow below, but blackish-brown above to vertex. 

Thorax blackish-brown, pleurae dull, with a greyish-yellow tomentum, 
the whole clothed with yellowish to golden hair denser on pleurae and 
margin of dorsum; the shiny dorsum wdth a pair of broad greyish-yellow 
stripes and bordered on each side with this colour. Legs blue-black, 
sparsely clothed with greyish hair; posterior femora broadened, a tooth- 
like process present below and some short black spines distaily ; a tawny 
spot near apex; onyehotarsi tawny; pulvilli and baso of claws white, 
apex of latter black. Wings slightly tinged with brown, veins brown and 
stigma dark brown; squamae fringed with long branched reddish hair, the 
alulae with very short hair ; cross-vein r m slightly beyond middle of cell 
1st ; haltcres tawny. 

Abdomen ovate, souk* what shiny blue-black; 1st segment dull grey 
except for dark spot on each sido at posterior margin ; large very indistinct 
paler areas on each side of 2nd, 3rd, and 4th segments: the whole clothed 
with very short yellowish hair, longer along sides; black rather bristle¬ 
like hairs across posterior margin anti at angles of 3rd and 4th segments. 

¥• Length, 12 mm. 

Holotype: No. 1262, D. M. 

Habitat .- Tararuas, 2,600 ft. (J. G. Myers). 

A specimen of what appears to be the male of this species was found 
by Mr. J. G. Myers at sea-level, Auckland. Colour and vestiture as in 
female, though vestiture of abdomen and legs is longer and more golden. 
Eyes dicboptic, angulated on front; a concave transverse groove at 
this point, above which orbits are parallel and below divergent. First 
abdominal segment greyish only on middle; indistinct paler areas on 
abdomen as in female. Length, 10 mm. 

H. hectori n. sp. 

9. Front dull black with greyish tomentum, clothed with blackish hair. 
Antennae black but with reddish tint and greyish reflection. Face black, 
the central convexity and a broad area at oral margin widening to orbits 
clothed with cinereous tomentum ; sides of face with a few long and delicate 
cinereous hairs; facial orbits and cheeks cinereous, the latter haired and 
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with a black spot at lower eye-margin. Proboscis and palpi blackish-brown. 
Occiput depressed, greyish-black, clothed with very delicate greyish hair; 
posterior orbits broad with short grey hairs below, but a single row, 
becoming double on vertex, of erect black hairs above. 

Thorax clothed with greyish to yellow hair with some erect black ones 
on dorsum; pleurae cinereous to greyish-black. Dorsum velvet-black, 
a puir of cinereous rather narrow stripes tapering to a point before reach¬ 
ing scutellum; humeri and sides of dorsum cinereous; cinereous area 
posterior to humeri and extending over alar region. Scutellum clothed 
with brownish to golden hair, shiny blackish-brown, apex rather tawny. 
Legs blackish-brown, sparsely clothed with short whitish hairs, which are 
rather bristle-like and blackish on posterior femora; the latter distinctly 
thickened, without a distinct inferior tooth-like process but with stout 
spines and a reddish-yellow spot below distally; lower side of tarsi, particu¬ 
larly protarsi, with a few short stout spines. Wings slightly tinged with 
brown, stigma tawny; cross-vein r-m at middle of cell 1st M 2 ; squamae 
fringed with tawny branched hair; haltercs tawny. 

Abdomen shiny bronze-black, extreme apex tawny: the whole sparsely 
clothed with short grey hair, longer on sides. 

(J. Length, 9 mm. 

Holotype: No. 1263, D. M. 

Habitat. - Mount Hector, 5,000 ft. (J. G. Myers). 


Genus Opyptamus Macq. (1834). 

0. doralis n. sp. 

d. Eyes bare, dichoptie though more approximated at vertex; vertex 
and upper part of front shiny blackish-brown ; anterior margin of this 
area, which ends a little in front of ocellar triangle, has a median triangular 
notch of yellow, the apex of which ends just in front of anterior ocellus; 
remainder of front yellow, the whole sparsely clothed with short blackish 
to yellowish hair; ocellar triangle bluish-black and elongate. Antennae 
short, inserted just above middle line of head ; yellow except brown outer 
edge of 3rd joint, which is orbicular; arista dark brown. Face, cheeks, 
oral margin, and mouth-parts yellow; face descending almost vertically, 
without tubercle, though rounded at oral margin, which is not projecting. 

Pleurae, halteres, and legs yellow; onyehotarsi dark-brown and upper 
side of femora a rather darker yellow. Dorsum shiny bluish-green, mar¬ 
gined with yellow, clothed with fine short hair giving a punctured appear¬ 
ance ; scutellum bluish-green at base but otherwise brownish. Wings 
iridescent, clouded at stigma and apex above vein R 4+5 ; vena spuria 
developed vein-like; halteres yellowish. 

Abdomen narrow, linear, 2nd segment slightly constricted ; shiny blue- 
black, sides of 1st segment yellow ; a pair of tawny spots on 2nd, 3rd, 4th, 
and 5th segments, the last pair darker. Genitalia prominent and tawny. 

<J. Length, 6 mm. 

Holotype: No. 1264, D. M. 

Habitat.— Wellington (J. W. Campbell). 
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Studies of New Zealand Trichoptera , or Caddis-flies: No. 2, Descrip - 
tions of New Genera and Species . 

By R. J. Tillyard, M.A., Sc.D. (Cantab.), D.Sc. (Sydney), C.M.Z.S., 
F.L.S., F.E.S.; Entomologist and Chief of the Biological Department, 
Cawthron Institute, Nelson, N.Z. 

[Read before the Nelson Institute , 18th October, 1022; received by Editor, 9th November, 
1922 ; issued separately, 18th June , 1921.] 

Plate 19. 

In No. 1 of these studies (Trans. N.Z. Inst., vol. 53, pp. 346-50) I described 
a now genus and species belonging to the family Sericostomatidae. Suc¬ 
ceeding parts were planned to take each of the more important families 
oue by one, revising them thoroughly and adding the new genera and 
species proper to each. This plan has, however, been modified, as it is 
important that the new species should be published as soon as possible, 
while the revisions of the families may be left to later parts. In the 
present paper the family Rhyacophilidae is fully revised, with a key to 
all the known New Zealand genera ; but there are also described some new 
genera and species belonging to other families, and the Calamoceratidae 
are for the first time shown to be represented in New Zealand. 

At the present time twenty-seven species and sixteen genera of oaddis- 
flies are known from New Zealand. To these are now added seventeen 
new species and seven new genera, bringing the New Zealand totals up to 
forty-four species and twenty-three genera, or considerably more than 
are known for the whole of Australia. The new genera and species are 
distributed as follows :— 


Family. 


Rhyacophilidae 
Hydroptilidae 
Hydropsychidae 
Folycentropidae 
Calamoceratidae 
Leptoeeridae .. 

Sericostomatidae 

_ ! _ 

Total Trichoptera 16 27 7 17 23 44 

Note. —The genus and species recorded in the first column under the 
family Calamoceratidae have been previously placed in the Sericosto¬ 
matidae, but are here removed to their proper family, and constitute the 
first record of the occurrence of that family in New Zealand. 

I wish here to thank all those entomologists in New Zealand through 
whose help specimens have been received for study or collected in the 


Previously Added in this 
described. Paper. 


Genera. Spocies. ' Genera. 1 Species. Genera. Species. 

* i 

2 5 5 7 7 12 

1 1 1 12 2 
1 4 0 1 1 5 

..110011 
..110112 
4 6 0 1 4 7 

..6 9 1 6 7 i 15 
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field ; the individual records arc given under each species. I also desire 
to thank Mr. W. C. Davies, Curator of the Cawthron Institute, for the 
photograph from which Plate 19 has been prepared. 


Family R11YACOPH1LIDAE. 

Up to the present only two genera of this family have been found in 
New Zealand —viz., // yd robins is McL. and Psilochorana MoL. The former 
of these is also recorded from Queensland, but the latter is peculiar to 
New Zealand. 1(1 Five new genera are hero proposed to be added for the 
reception of seven new species. The family is a difficult one to study, 
and in order to facilitate such study 1 give herewith figures of the wing- 
venation and a dichotomic key to the seven New Zealand genera: — 


Key to the New Zealand Genera ok the Family Rkyacopiuudae. 

1. Forewing with the branches of M normally developed .. .. .. 2 

Fore wing with .M a ami M,, fused basal ly for some distance, bo that tin 

apparent apical fork is formed distally between them 

Genus Necrociiokema n. g., 4 <t . 

2. Forewing with the radial cell present, closed distally by a cross-vein ; 

not symmetrically pointed at apex .. .. .. 3 

Forewing with the radial cell absent, and the apex symmetrically pointed 

Genus Tiriiomosis n. g. 

3. Radial cell of forewing not followed distad by a second small cloned cell .. 4 

Radial cell of fore wing with a second small closed cell attached to it 

distad, enclosing the wing-spot .. .. .. .. .. 7 

4. Forewing with both A^ and At 2 hcshiIc on the radial cell .. 5 

Forewing with either Af t or Af 2 or both stalked from the radial cell .. (> 

5. Cu 2 in forewing ends at about, level of beginning of pterostigma, well 

l»eyond 1A ; 2A long; fork of Cu| not dichotomic, attached basally 
to Cu 2 by a cross-vein .. .. Genus H yurochokkma n. g. 

Cn 2 in forewing ends by a strong curve at same point as 1A, half-way along 
the wing; 2A very short; fork of Gu I dichotomic, very long, not 
connected with (’u a .. .. .. .. Genus Hyduomosella n. g. 

ti. Forewing with Af] sessile on the radial cell, Af 2 stalked Genus Hydromosis McL. 
Forewing with Af t stalked, Af , sessile on the radial cell 

Genus Nkukoohorkma n. g., ? ? . 

7. The small cell distad from the radial cell in fore wing is closed distally by 
fusion of R, and R B ; veins of the distal part of the forewing 
neither close together nor parallel .. .. Gonus Synchohuma n. g. 

The small cell distad from radial cell in forewing is closed distally by a 
cross-vein ; veins of the distal part of the forewing close together 
and parallel .. .. .. .. Genus Pstlochorema McL. 


Genua Hydrobiosis McL. (Text-fig. 1.) 

MoLachlun, Journ. Linn. Soc. Jsondon, 1871, x, p. 200. 

This genus nan at once be recognized by the large pterostigma, with 
R t and sometimes even R« running through it; the presence of a closed 
radial cell in the forewing only, with Af, sessile upon it but Af a well stalked; 
the absence of the median cell in both wings; the long Af 2 in the hind¬ 
wing, with short stalk, and the very long 2A in the forewing. Text-fig. 1 
shows these characters clearly. 

A peculiar character of the genus, not previously noticed, is that the 
labial palpi appear to bo four-segmented, owing to the mentum being very 


* Ps. (t) aculeatum Blanchard is a Chilian insect doubtfully referred to this genus. 
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strongly bifid. The same character is to be found in Tiphobiosis n. g., 
and is possibly present in other related genera, also. 

Genotype.—Ilydrobiosis /rater McL. (New Zealand.) 

Four species of this genus are known - viz., H. frater McL., H. umbri- 
pennis McL., II. ingenua Hare, and II. stigma Ulmer; the first three of 
these occur in New Zealand only, the fourth in Queensland. The descrip¬ 
tion of H . ingenua given by llare mentions neither the venation nor the 
form of the male appendages, so that the species is quite unrecognizable 



Tkxt-fio. ].— Uydmb'msis umbripeiivis McL., Wing-venation. 

(For lettering nee p. 314.) 


except by examination of the type, i have seen specimens in Mr. G. V. 
Hudson’s collection determined by Mr. Hare as Uydrobiosis occulta Hare 
(a species which he described at the same time as II. ingenua ), and they 
undoubtedly belong to the genus Ilydropsyche; so l omit the species 
occulta Hare from the list of known species of Hydrobiosis , and remove 
it to Uydropsychc. Whether H. ingenua Hare really belongs to Hydro - 
biosis or not I am unable to say. 


Genus PsiLorHOKRMA McL. (Text-fig. 2.) 

McLachlan, Trans . Entom . Soc. I<ondon 9 1866, ser. 3, v, p. 273. 

A very remarkable genus, recognizable at once by the closely parallel 
arrangement of the veins in the distal part of the forewing; by the 
peculiar shape of the forewing, which has the costal and posterior margins 
parallel for the basal half, but the apical half of the wing is dilated by 
the outward curving of the posterior margin from the end of 1A to the 
apex; by the very elongated pterostigma of the forewing, and by the 
presence of an extra small closed cell placed distally from tin* radial cell 
in the forewing, between R 4 and K n , and closed distally by a short cross- 
vein. These characters are clearly shown in text-fig. 2. 

It should be noted that McLachlan, in his diagnosis of this genus, 
states that five apical forks are present in both the forewing and the hind¬ 
wing. This is an error, Af 4 being absent in the hindwing, as is all known 
Trichoptera. 
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Genotype.—Psilochorema mimicum MoL. 

Only two species are known, Ps. mimicum McL. and Ps. confusum MoL., 
both confined to New Zealand. 



Text-fio. 2. —Psilochorema confusum McL., 9 . Wing-venation. (For lettering 
soo p. 314.) A small hyaline area is enclosed by the dotted lines in forcwing. 

Genua Hydrobtosella n. g. (Text-fig. 3.) 

Allied to Hydrobiosis McL., but easily distinguished from it by the 
following characters: A closed radial cell present in both wings, with Af t 
and At u sessile upon it. In the forewing, the humeral veinlet is replaced 



by an oblique veinlet situated nearly half-way along So. Median cell 
absent in both wings; Af a and Af 4 in forewing, and Af 3 in hindwing, all 
short forks with very long stalks. The cubital fork, Af fi> long and strongly 
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formed in both wings, and of normal dichotomic shape in forewing and 
not connected with Cu a by a cross-vein. Anal veins in fore wing looped 
up into the typical short double Y-voin found in so many Trichoptcra, 
2A not being lengthened as in llydrobiosis. Ptcrostigma short in both 
wings. Tibial spurs 2, 4, 4, as also in all the New Zealand genera of this 
family. 

Genotype.—Hydrobtosella stenocerca n. sp. (New Zealand.) 

Hydrobiosella stenocerca n. sp. (Plate 19, figs. 1, 2, and text-figs. 3, 4.) 

Total length, 4~5-5 mm. ; forewing, 7-9 mm.; expanse. 15-19 mm. 
Head .—Eyes groyish-black. Vertex with a strong tuft of yellowish 
hairs extending between bases of antennae. Antennae Bomewhat shorter 
than forewing, yellowish-brown, strongly annulated with dark brown; 
the basal segment with a tuft of dark hairs above it. Maxillary palpi 
brownish, with the bases of segment .T-4 yellowish-brown. Labial palpi 
long and very slender, dull-brownish. 

Thorax fuscous, marked with brown; pronotum with stiff, dark hairs, 
and sometimes also with some yellowish hairs like those on the vertex. 
Legs f testaceous, the tarsi slightly darkened basally. 




TaxT-no. 4 .—Hydrobiosella stenocerca n. g. and sp., j . Appendages ('* 40)- 
o, lateral view; 6, dorsal view. Note the long, narrow, two-segmented 
gonapophysee. (10 per cent. KOH preparation.) 

Wing8. — Forewing irregularly mottled with medium fuscous and 
yellowish-brown, showing several more or less conspicuous blotches of 
the darker colour, notably one across Cu t somewhat before middle of 
wing, and a larger oblique and somewhat curved one arising about middle 
of posterior margin and running upwards and outwards over base of 
cubital fork on to M 3 * 4 , Costal and apical margins always more or less 
spotted with alternate fuscous and yellowish-brown patches, and ptero- 
stigma irregularly marked with both these colours. All the markings 
very variable; some specimens, usually those of larger size, being very 
boldly and beautifully marked, while others, usually of smaller size, have 
the markings more or less obliterated, and appear much less variegated 
in colour. Hindwing semi-hyaline, pale fuscous, slightly darker distally 
than basally, somewhat iridescent along main veins, and sometimes with 
slight mottling like that of forewing around apical margin. 

10—Trana. 
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Abdomen dark fuscous, including appendages of male, of which a pre¬ 
paration in 10 per cent. KOH solution is shown in text-fig. 4 ; they are 
remarkable for their elongate, narrow form. Tn the dried insect the two 
gunapophyscs often appear closely contiguous, almost as if fused togother 
in the middle line In the female the last segments of the abdomen are 
drawn out into a slender ovipositor about 2 mm. long, carrying at its 
extremity two minute ear-like appendages. 

Types. Holotype male (expanse 1 17*5 mm.) from Gouland Downs (7th 
February, 1922, R. J. T.); allotype female (expanse 15*5 mm.) from Nelson 
(29th December, 1920, A. Philpott); and series of males from Nelson, 
Dun Mountain, Mount Arthur, and Gouland Downs: all in Cawthron 
Institute collection. The holotype male is selected for the boldness of 
its markings, and is shown in Plate 19, fig. 1. 

Halntat — Fast-running streams throughout the Nelson district as far 
as Collingwood and Gouland Downs; also around Wellington, though 
apparently not so common , and occasionally in Canterbury. This species 
is readily attracted to light, and is a very rapid runner, dashing about 
wildly when captured. 

Genus NKimoriioREMA n. g. (Text-figs. 5, 6.) 

A very distinct genus, differing from all the other New Zealand repre¬ 
sentatives of the family by the great dissimilarity in the venation of the 
wings in the two sexes, and also by the absence of the first apical fork, and 



Tkxt-fio. 5. —Seurochortma decussatum n. g. and sp. Venation of forewing 
of female (above) and male (bolow). (For lettering see p. 314.) Note the 
fusion of M 2 and M 3 basally m the male. Tn the male the dotted 
lines indicate enclosed hyalino areas. 


the incompleteness of R, basally, in the hindwing. Wings considerably 
broader in male than in female: in the latter, Sc, at about half-way in 
both wings, approaches very close to the costal border, and runs in contact 
with it from there on to its termination. Ptcrostigma of forewing very 


Tillyard.— Studies of New Zealand Trichoptera . 


291 


large, with K l running through it. In both sexes, forewing has all five 
apical forks present, but hind wing has only Af 2 , Af 3 , and Af r> . The correct 
naming of the veins in the male is only possible by comparison with those 
of the female, when it will at once be seen that, in the forewing, M, and M 3 
have partially coalesced in the male, so as to produce an apparent fork 
between them distally, whereas the true apical forks, Af 3 and Af 4 , lie one 
above and one below this apparent fork respectively. The branches of the 
cubitus and the end of 1A are also abnormally developed in the male, and 
1A takes much the same position distally that Cn, does in the female, as 
can be seen from text-fig. 5. In the hind wing the male shows very high 



Text-fk>. 0 .—yeurochorema decuMatum n. g. and «p. Venation of hindwing 
of female (above) and male (below). (For lettering see p. 314.) Note the 
cloaed cell in the radial area of the male, with the incomplete stem of 
Rj attached to it above, also the basal fusion of M a with M-*, 4 , and the 
peculiar structure of the cubituB and 1A. 

specializations, a wide closed cell being formed below the distal end of Sc ; 
this cell is bounded by R 2+3 basally, K l 3 above, K 4 + 5 below, and by 
a cross-vein distally. M 2 has become fused basally with M.^ in the 
same manner as with M 3 in forowing. Cu 2 has become bent and fused 
for a short distance with 1A, which is also bent, and there is a strong cross¬ 
vein connecting Cu 2 with the fork of Cu^ Text-fig. 6 shows how much 
more highly specialized the hiudwing of the male has become in comparison 
with that of the female. Tibial spurs, 2, 1, 4. Abdomen of female not 
produced into an elongated ovipositor. 

Genotype.—Neurockorewa dentssaturn n. sp. (New Zealand.) 

Neurochorema decussatum n. sp. (Plato 19, figs. 3, 4 ; toxl-figs. 5-7.) 

Total length, <} 5 mm., ? 5*5 mra.; forewing, cj 8 mm., ? 8*5 mm.; 
expanse, 17 mm., ? 18 mm. 

Head dark brown, with pale hairs ; eyes brown ; antennae brown, the 
basal segment swollen ; palpi fuscous. 

Thorax very dark brown, with pale hairs on prothorax. Logs pale 
testaceous. 

10* 
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Wings. Forewing semitransparent yellowish-brown, with darker brown 
pterostigma; male with a clearly marked whitish band crossing wing 
obliquely from about middle of outwards and downwards to point of 
junction of 1A and 2A, and most strongly visible in cubital region, where 
veins are bent to run alongside it, and with a less clearly marked pale 
zigzag fascia descending from distal end of pterostigma across wing to end 
of Cujj ; these markings are present in female also, but much less con¬ 
spicuously. In male, the costa carries a series of black hairs, especially 
noticeable towards pterostigma, but these are absent in female. In both 
sexes there is a strongly marked patch of dark hairs at junction of 3A 
with 2A. Numerous short upright hairs an* present on wing, those in 
distal half being very pale, those on basal half being pale also in female, 



Text-fig. 7 .—Nevrochorema decuMcUum n. g. and sp., d . Appendages (x 50). 
a, lateral view; 6, dorsal view. Note the crossed prc anals. (10 per 
cent. KOH preparation.) 


but pale mixed with dark hairs in male, especially along Ou and its 
branches, where there are numerous dark hairs. Hiudwing hyaline, iride¬ 
scent, with pale yellowish-brown hairs distally, and pale fringe of same 
colour. 

Types. - Holotype male (Nelson, 5th October, 1920, A. Philpott), allotyi>e 
female (20th October, 1920, A. Philpott), and series of five paratype males, 
taken October to November, 1920, by Mr. Philpott, at Nelson : all in 
Cawthron Institute collection. 

Habitat .—South Island of New Zealand, especially around Nelson. 
Other localities are Cass, Canterbury, and also around Invercargill. Pro¬ 
bably widely distributed. 

Abdomen blackish; appendages of male yellowiBh-brown, pre-anals 
crossed as shown in text-fig. 7 ; in the dried insect they sometimes appear 
evenly more strongly crossed. 

Genus Hydrochorema n. g. (Text-fig. 8.) 

Allied to both Hydrobiosis and HydrobioseUa } but differing from both 
of them in the absence of Afj in the liindwing, R 2 + 3 being a simple vein 
without a terminal fork. It resembles Hy dr Mo sella in having both Af t 
and Af 3 of forewing sessile upon the closed radial cell, whereas Hydro - 
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bums has Af t sessile but Af a stalked. It also resemble llydrobiosis in the 
form of the two median forks, Af 4 being a very long fork with short stalk, 
Af 3 a somwhat shorter fork with stalk about as long as the fork itself; 
in HydrobioseUa these two forks are both short terminal forks with very 
long stalks. The structure of the cubitus in the forewing is very similar 
to that in Hydrobiosis i.e ., considerably more specialized than in Hydro - 
hwsella , where the large fork of Cu* is free and of primitive dichotomic 
form. Anal area of forewing with both 2A and 3A well developed, the 
former joining 1A at the bend of Cu , just below point where forks, 
and the latter extending a little beyond half-way from base to this point. 
Pterostigma of forewing well developed, with Rj running through it as a 
loop. Sc running alongside or fused with R, in forewing, separate from 
it in hindwing, but very short, ending up before half-way along costa. 
Hindwing with Af a apparently forked, but position of wing-spot, placed 
apparently in angle between R 2 + 3 and R 4 * a at their origins, would 



Text-fig. 8. Ilydrochorenm crasocimdatum n. g. and sp., J. W ing-venation. 

(For lettering see p. HI l.) 

appear to indicate that there has been a suppression of the extra coll to 
be described in next genus ; in this case the genus Hydrochmemu would 
show a more highly evolved state of the radial sector in hindwing than does 
Synchorema , though the same region remains more primitive in forewing. 
(General Bhape of wings rather long and slender, the forewing gradually 
widening from base outwards to end of pterostigma, and then narrowing 
quickly to form a bluntly-pointed apex on R 5 . Hindwing with apex at 
R 5 , but practically in line with costa. Tibial spurs, 2, 4, \. Male with 
long, forcipate gonapophyses. 

Genotype.—Uydrockorema crassicaadatuw n. sp. (New Zealand.) 

Hydrochorema crassicaudatum n. sp. (Plate 19, fig. 5; text-figs. 8, Oh. 
10 a.) 

<J. Total length, 4 mm.; fore wing, 6*7 mm ; expanse, 14 mm. 

Head brown, very hairy: eyes dark brown; antennae nearly as long 
as forewing, medium brown, with tuft of dark hairs below bases; colour 
of antennae darkening towards tip, and all segments very lightly annulated 
with darker brown ; maxillary and labial palpi dull-brownish. 
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Thorax very dark brown. Legs femora medium testaceous ; fore and 
hind tibiae dark brown, middle tibiae somewhat paler, very hairy; spurs 
testaceous; tarsi rather dark brown simulated with paler brown. 

Wings .—Forewing a medium fuscous, covered with numerous raised 
hairs, some dark, some yellowish * brown ; a strong fringe of blackish 
hairs along termen, longest at torn us; pterostigma 1*2 mm. long, strongly 
marked, dark fuscous; termen with row ot pah 1 golden-brown spots just 
indicated along margin, and similar row parallel to it from end of ptero- 
stigma to behind tornus; veins brown. Hindwing Hiibhyaline, with 
brownish veins ; membrane slightly mfuseated apicallv; fringe oi delicate 
brownish hairs. 

Abdomen blackish, tenth tergite and pre-anal appendages dark, gona- 
pophyses and penis semitransparent yellowish-brown. Sternites 8 and 9, 
with conspicuously projecting mid-ventral spines. Text-figs. 9i>, 10 a, show 
a preparation of the appendages in 10 per cent. KOI! solution, seen from 



Text-fi<». 9. Doisal views of male genital appendages in tho genus llydro- 
churema n. g. a, in //. tenuuxiudatum n. sp.; b t in H. crcwrai- 
caudatum n. sp. The large forceps in each case is formed bv the 
two gonapophyses. (* 40.) (10 per cent. KOI! preparation.) 


above and laterally. In the dried specimen the very long, thickened 
forceps formed by the gonapophyses is the distinguishing mark of thia 
species, and has suggested the specific name. 

9. Unknown. 

Types .—Holotypc male. Nelson (15th December, 1921, A. Philpott); 
two other males, of larger size and more brownish coloration, expanding 
about 19-20 mm., one from Takaka (6th February, 1921, R. J. T.), and one 
from Rotorua, North Island (18th November, 1919, R. J.T.); this last speci¬ 
men is rather rubbed and old, and has been used for the preparation of 
the appendages drawn in text-figs. 9 6, 10 a. All the above in Cawthron 
Institute collection. 
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Hydrochorema tenuicaudatum n. sp. (Plate 19, fig. 6; text-figs. 9 a, 

10 ft.) 

£ Total length. 6 mm. ; forewing, 10*5 mm. ; expanse, 22 mm. 

Head, thorau , and abdomen blackish - brown ; eyes dull - blackish ; 
antennae about as long as fore wing, brown, annulated with darker brown 
on every segment. Legs entirely pale testaceous. 

Wimjs — Forewing blackish-fuscous, with tew very short upstanding 
yellowish-brown hairs ; pterostigma not very distinct; termen with very 
distinct row of golden-brown spots and very short fringe of brownish hairs ; 
a suggestion of parallel row of spots from end of stigma down to behind 
tornus, but due only to small groups of golden-brown hairs. Hindwing 
subhyaline, iridescent, with dark-brown veins and short fringe of brown 
hairs. 



Tkxt-fig. 10.— Lateral views of male genital appendages in the genus 
Hydrochorema n. g. a, in //. craveicaudatum n. sp.; b 9 in H, tenui- 
candatum n. sp. Note the upturned process of the tenth tergite 
above, the slender pre-anals, and the long gonapophyses. (10 per 
cent. KOH preparation.) (X 40.) 

o. Differs from female in being of somewhat smaller size and with some¬ 
what narrower wings, the forewings very dark, almost black. Appendages 
as shown in text-figs. 9 a, 10 b ; gonapophyses forming an elongated slender 
forceps, which is diagnostic of the species in the dried specimen. Only 
aternite 8 with a projecting spine. 
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Types. —Holotype female and allotype male, Mount Arthur, 4,000 ft. 
(28th February, 1921), taken by Mr. A. Philpott; both in Cawthron 
Institute collection. Both specimens were in perfect condition, but the 
male has since been badly damaged by an accident, so the female has been 
made the holotype. The appendages of male have been cut oft and treated 
with 10 per cent KOII for preparation of text-figs. 9 a, 10 b. 

Halnlal — Mount Arthur, Nelson Province, is the only locality for this 
insect, so far as known. 

A female taken by myself on Ben Lomond, Queenstown (Ibth December, 
1921), may possibly belong to this species, but is considerably smaller than 
the holotype, and with narrower wings. 

Genus Synchorema n. g. (Text-fig. 11.) 

Closely allied to Hydrochorema n. g., with which it agrees in the important 
characters of the general shape of wings, the absence of Af t in liindwing, 
and the general form of median and cubital apical forks, but differing 



from it in the following important points: Hindwing with main stem of 
Rj atrophied, but with Sc well developed, and running close to costa for 
three-fourths of its length. In both wings Af 2 appears to be stalked; 
but there is a small cell present, attached Jistally to radial oell in fore¬ 
wing, and occupying angle between R J<tJ and R 4+fl at their origins in 
hiiulwing, and inside this cell can bo seen the wing-spot. This shows 
clearly that in both wings R 4 and R 6 have become secondarily fused 
together for a considerable distance, thus shortening the fork Af a and 
making it appear stalked, but leaving the wing-Bpot, which always occurs 
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in angle between R 4 and R 6 , in secondary cell formed by this fusion 
This formation is unique, so far as I know, in the order, but may 
profitably be compared with that found in forewing of Prilochorema 
(text-fig. 2), where a secondary cell has been formed by development of 
an extra cross-vein, so as to enclose within it the wing-spot aR shown. 
In this latter case it will be noted that no fusion of R 4 with It 8 has taken 
place. Tibial spurs 2, 4, 4. Appendages of male very short. 
Genotype.—Synchorema zyqonema n. sp. (New Zealand.) 

Synchorema zygoneura n. sp. (Plate 19, fig. 7 ; text-figs. 11, 12.) 

<J. Total length, 4 mm.; forewing, 6-7 mm.; expanse, 14 mm. 

Head , thorax , and abdomen brownish ; eyes black; antennae and legs 
pale testaceous. 

Winys .—Forewing semitransparent subfulvous, with numerous short 
upright golden-grown hairs; pterostigma darker, brownish; venation 
brownish; fringe of pale-brownish hairs of moderate length. Ilindwing 
hyaline, iridescent, with a fringe of short dark-brown hairs very closely 
set above apex of wing, but with longer and paler hairs, less closely set, 
aroundJ[termcn and posterior margin ; venation brown. 



Appendages very short, as shown in text-fig. 12; in the dried specimens 
they are sometimes scarcely to be discerned, except for the two slender 
and slightly clubbed pre-anal appendages. 

Female closely resembling male, but larger (expanse, 16*5 mm.), and 
usually with forewings somewhat brighter in colour. 

Types .—Holotype male, Mount Arthur, 4,500 ft. (23rd December, 1921, 
A. Philpott). Allotype female, Arthur’s Pass, 2,800 ft. (19th January, 
1920, R. J. T.). Also other males from Nelson (6th January, 1921, A. 
Philpott), Gouland Downs (7th February, 1922, R. J. T.), and females from 
Arthur’s Pass (19th January, 1920, It. J. T.) and Queenstown (14th 
December, 1919, R. J. T.): all in Cawthron Institute collection. The 
Nelson specimen has been used for the 10 per cent. KOH preparation 
from which text-fig. 12 has been drawn. The Gouland Downs male and 
Queenstown female are slightly less subfulvous than the others, showing 
a. distinct tinge of greyish. 

Habitat.-- South Island of New Zealand; rare. 


298 


Transactions. 


This species closely resembles Hydrochomnn aassicandatum n. sp. in 
size anil shape, but can be distinguished from it by its more fulvous 
forewings, its peculiar venation, and the very short anal appendages of the 
male. 

Genus Tiriromosis n. g. (Text-fig. 13.) 

Wings narrow, forewing with posterior margin parallel to costa, apex 
symmetrically pointed and lying between R B and M, ; hind wing also 
pointed, apex just below R B . Forewing with all five apical forks present : 
lnndwing with only 1, 2. and 5. Pterostigma slrongly developed in fore- 
wing. No closed cells present in either wing, except only thyridial cell 
of forewing. Sc well developed in both wings, 11 1 and basal part of M 
obsolescent in hindwing. Forewing with fork of ( 1 n l of specialized form, 
very narrow; 2A meets 1A close to its end, and 3A meets 2A about 
half-way along its length. Tibial spurs 2, 4, 1, those of fore tibiae greatly 



Tfxt-fiu. 13. Details of structure in the goimn Tiphobiosi* n. g. a, w mg-venation 
of Tiphtjbiosis montana n. sp., f. b, clistnl lmlf of forewing of T.fulva n. sp., » . 

t\ first four segments of antenna of T. Montana n. sp., cf ( * 75). it, end of 

elongated ovipositor of female of T. Montana n. sp., showing the two small, ear dike 
gonapoph'Vses (X 75). in a the dotted lines in forewing indicate the position of 
the small hyaline areas. (For lettering of a and b see p. 3J4.) 

reduced. Male with short gonapophyses but long pre-anal appendages 
and outgrowth of tenth tergite. Female with end segments of abdomen 
very long and narrow, forming an elongated oviposilor with the two minute 
ear-like gonapophyses at its extremity (text-tig. 13//). 

Genotype. Tipholriosis man tana n. sp. (New Zealand.) 

This peculiar genus is very distinct, but is probably related fairly closely 
to Hydrochomna. from which it differs in the shape of wings, absence of 

radial cell in iorewing, presence of Af t and absence of Af 3 in hindwing, 

obsolescence of U 1 and basal portion of M in same wing, reduction of 
spurs in for/ 1 tibiae, remarkable form of male genitalia, and elongated 
ovipositor of female. It is represented by two very distinct species of 
subalpine eaddis-flies, both confined, as far as is known, to the Bouthem 
part of the South Island. 
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Tiphobiosis montana n. sp. (Plato 19, fig. 13; text-figH. 13, 14.) 

cj. $ Total length, 3*5 mm.; forewing, 5-2 mm. ; expanse, 11 inm. 

Head, thoran , and abdomen dull-blackish ; eyes black ; vertex covered 
with 4 pale-greyish hairs; antennae nearly as long as foiewing, dark brown, 
basal segment swollen, two and a half times as long as second segment 
(text-fig. 13 c). the third longer and narrower than second ; last segment 
of maxillary palpi a little longer than fourth. Legs—coxae and femora 
dark-brownish, tibiae and tarsi medium testaceous. 



Trxt-vio. 14 .—Tiphobioais montana n. g. and sp., 
Appendages (X 60). a, dorsal view ; 6, ventral 
view; and r, lateral view. Note the long process 
of the tenth tergite, and the lengthening of the 
ninth stemitc. (10 per cent. KOH preparation.) 


Wmqs. - Forewing pale testaceous, with numerous upstanding hairs 
of a pale-golden colour, giving the wing a slight tinge of yellowish ; costal 
«nd posterior margins a little darker than rest ; pterostigma 1 mm. long, 
darkened. From fork of Its a cross-vein descends on to M exactly above 
thyridial cross-vein ; a pale subhyaline space encloses these cross-veins, 
and another similar space occurs a little distad from from it. Hindwing 
subhyaline, slightly infuscated, with two cross-veins corresponding with 
the two mentioned above for forewing, but not quite in line with one 
another. Ninth sternite greatly elongated. Appendages of very remarkable 
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3(H) 

form, as shown in text-fig. 14 ; the process of tenth tergite and pre-ana) 
appendages long and slender, penis shorter, with bifid apex, gonapophysis 
short. 

y. Very similar to male, but differing from it in the slightly darker, 
more fuscous forewings, and in ha\ing the abdomen produced into a 
semitransparent brownish ovipositor, 1-5 mm. long, carrying a number 
of stiff bristles directed both forward and backwards; gonapophyses ear¬ 
like, minute, 0-07 mm. long. 

Types. Holotvpe male, Ben Lomond, Queenstown, 4,000 ft. (15th 
December, 1919, R. .T. T.), also several para type males taken at the same 
time; allotype female, Gouland Downs, 2,000ft., Nelson Province (7th 
February, 1922, R. J. T.): all iu Cawthrou Institute collection. 

Habitat .—Swampy areas in subalpine localities, South Island. 

Tiphobiosis fulva n. sp. (Text-fig. 13 b.) 

$. Forewing, 8 mm.; expanse, 17 mm. 

This species differs from the previous one in its much greater size, and 
also in having head clothed with r ch brown hairs, forewings a deep 
fulvous, with few upstanding hairs of a dark colour, aud venation very 
distinct by the much greater length of apical forks, and the non-alignment 
of cross-veins, as shown in text-fig. 13 b ; also shape of apical portion of 
lorewing is different, both margins being convex as they approach apex, 
whereas in T. montana n. sp. they are both straight. The unique type is 
somewhat damaged and the abdomen is missing ; when captured, however, 
it was noted that the abdomen terminated in a very long, slender ovipositor, 
similar to that described for the previous species, but considerably longer. 

Type. -Holotype female, unique, captured by Mr. G. V. Hudson, near 
a waterfall on the Humboldt Range, Wakatipu, 3,600 ft. (2nd March, 
1903); in Cawthron Institute collection, presented by Mr. Hudson. 


Family HYDROPTIL1DAE. 

Genus Zelanuoptila n. g. (Text-fig. 15.) 

Wings long and narrow, with long fiinges, fringe of hindwing basally 
somewhat longer than width of wing itself. 8c short in forewing, long 
and close to costa m hindwing. R t thickened in both wings, but termi¬ 
nating about half-way along hind wing by turning down to join R 2 ^ 3 . 
A long, narrow triangular pterostigma strongly developed in forewing. 
Forewing with apical forks 2, 3, 4, and 5 present, hindwing with 2, 3, 
and 5 ; no closed cells in either wing, and no cross-veins except a faint 
indication of one below stigma in forewing and one between Cu 2 and 1A 
in hindwing. Anal area very narrow, much reduced in hindwing, where 
Cuj ends well before half-way, 1A at about one-fifth, 2A half-way along 
1A, and 3A appears to be absent. Tibial spurs apparently 1,2, i. Female 
with end of abdomen extended into a long and very slender ovipositor. 

Genotype.—Zelandoqttila moselyi n. sp. (New Zealand.) 

As far as I know, this remarkable genus has no near relatives in any 
part of the world, and must be considered as a very primitive Hydroptilid 
type. It would appear to have originated by reduction from an already 
reduced Rhyacophilid type allied to Tiphobiosis , thus strongly supporting 
the view now generally held that the Hydroptilidae as a whole are a 
reduced offshoot of the more primitive Rhyacophilidae. 
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Zelandoptila moselyi n. sp. (Text-fig. 15.) 

?. Total length, 4-5 mm., inclusive of the very slender ovipositor, 
1*5 mm. long; forewing, 4*8 mm.; expanse 10-5 mm. 

Head dark brown, with pale hairs; eyes greyish-black; antennae 
about three-fourths as long as forewing, pale testaceous, strongly annulated 
with dark bands on each segment; palpi testaceous, darker basally. 

Thorax dark brown. Legs coxae reddish-brown, rest testaceous. 

Wings .—Forewing a medium fuscous, with abundant soft horizontal 
hairs of dark colour, and also numerous upright pale-golden hairs. Base 
of pterostigma dark, but distal two-thirds pale, with pale hairs above it 
along costa. Fringe inclined to pale golden along termen, but dull- 
coloured elsewhere. Hindwing somewhat infuscated, with fuscous veins 



Text-fio. 15.— Zelavdojtiila inoselyt n. g. and sp. Wing*venation. 
(For lettering Bee p. 314.) 


Abdomen blackish-brown ; ovipositor semitransparent testaceous, carry¬ 
ing a few stiff hairs, and with the two elongate oval gonapopliyses at 
extreme end, exceedingly minute. 

Type. Holotype female, unique, Tokaanu, Lake Taupo, North Island 
(24th November, 1919, It. J. T.); in (Jawthron Institute collection. 

This species is dedicated to Mr. Martin H. Mosely, F.E.S., the well- 
known British authority on the llydroptilidae. 

Family HYDROPSYCHIDAE. 

Genus Hydropsych k Pictet. 

Pictet, Rech. Phrygan. t 1834, p. 199. 

Four species of this genus are known from New Zealand — viz., 
H. fimbriata McL., H . colonica McL., H. anricotna Hare, and H . occulta 
(Hare), the last having been described by mistuke as belonging to the 
genus Hydrobiosis. A fifth species is here added. 

Hydropsyche philpotti n. sp. (Plate 19, fig. 8; text-fig. 16.) 

<J. Total length, 5 mm., forewing, 8*3 nun.; expanse, 18 mm. 

Head % thorax t and abdomen entirely dull-blackish -, eyes black ; antennae 
dull black, not quite as long as forewing. Appendages black with excep¬ 
tion of the very prominent penis, which is semitransparent yellowish- 
brown. Legs dull-brownish. 
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Wings. -Forewing black in life, fading to deep fuscous in the dried 
specimen , scattered over wing, but especially on apical half, are numerous 
small rounded s]>ots of a slightly paler colour, not at all prominently 
marked, and a more conspicuous pale-yellowish patch on posterior margin 
at end of Cu 2 and 1A. Cu, a stout vein, strongly marked in black. 
Hindvung dull fuscous, partially transparent, with darker venation. 



Text-hg. 1 ^ — Hydropsyche philpotti n. sp., «* . Appendages ( x 45). 

Note the vertically upstanding gonapophyses ana the remarkable 
penis. (10 per cent. KOH preparation.) 

Text-fig. 10 shows the very characteristic genital appendages of this 
species, in which the gonapophyses are held vertically upright, while the 
remarkably shaped penis projects outwards horizontally, carrying a strong 
terminal lobe from which projects a slender bifid spine. 

V. Unknown. 

Types .—Holotyjie male and three paratype males, Dun Mountain, 
Nelson, 3,(XX) ft. (8th January, 1922, A. Philpott); all in Cawthron 
Institute collection. 

Evidently allied to II. occulta (Hare), but easily distinguished by its 
black coloration and the form of its appendages. 

Family CALAMOCERATIDAE. 

Up to the present no representative of this family has been recognized 
in New Zealand, though in Australia several species of the genus Aniso- 
centropus are known, one of which extends as far south as Tasmania. 
1 am now able to show that the very remarkable genus Philorheithrus 
Hare belongs to this family. This genus was proposed by Hare in 1910 
for Hudson’s species “ ? agilis placed by that author in the family 
Sericostomatidae, between the genera Pseudoeoonesus and OUnga. Even a 
cursory examination of so large an insect would show that the maxillary 
palpi of the male were five-segmented, a diameter which at once puts 
it out of the family Sericostomatidae. Hare, in the diagnosis of his new 
genus, correctly states the structure of the maxillary palpi; but he does 
not attempt to place the insect in any family, nor are his generic characters 
selected in Bueh a way that it is possible to do so without a complete 
re-study of the insect itself. 

The characters on which the genus Philorheithrus finds its place in 
the family Calamoceratidae are as follows : Maxillary palpi five-segmented 
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in both sexes (suborder Aequipalpiu), the last segment not flexible or 
annulated, not longer than the preceding one. Ocelli absent. Median 
cell present in forewing. All five apical forks present in forewing. 
Antennae with first segment enlarged. Genital appendages of the male 
with strongly developed prc-anals. 

Genus Philorheithrus Hare, nomen emendation. (Text-figs. 17, 18.) 

Philorheithous Hare, Trans. N.Z. Inst ., vol. 42, p. 32, 15)10. 

Hare gives the derivation from puOpov - a stream, from which it 
would appear that Philorheithous is a lapsus calami t or misprint for 
Philorheithrus. 

The genus needs to be redefined as follows : 

Head subrectangular, broader than long, very hairv ; antennae with 
the first segment stout, cylindrical, as long as the next three taken 
together; total length of antenna about as long as that of forewing, 



Text-fio. 17 .—Philorheithrus agilus (HihInou), rf. Wing-venation. 
(For lettering see p. .‘UJ.) 


sometimes longer, sometimes shorter. From beneath the antennae there 
projects, ill the male only, a pair of veiy hairy processes, about half as 
long as the first antennal segment (text-fig. 18 a c) ; they appear to 
be homologous with the “ pilifers ” of Lepidoptera. Maxillary palpi with 
the first segment short, swollen distally on the inner side into u small 
knob (text-fig. 18d); the succeeding three segments elongated, cylindrical, 
each a very little longer than the one succeeding it; distal segment 
distinctly narrower than rest. Labial palpi with first segment little more 
than half as long as second ; second and third about equal. 
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Wings variable, in shape, the forewing especially so, being sometimes 
very narrow, with costal and posterior margins parallel, and little or no 
enlargement of breadth towards apex, sometimes broadening considerably 
towards apex, which may be either somewhat rounded, or rather sharply 
pointed, or right-angled, with termen cut off squarely and distal part of 
costa strongly arched above it. llindwings also very variable in size, 
shape, and breadth. Venation characterized by the presence of closed 
radial, median, and thyridial cells in forewing, and closed radial cell in 
hindwing; at the level marked by ends of these cells in forewing there 



Text-fio. 18.- 'Philorhetthrus agilh (Hudson), Details of structure 
of the head, a, lateral view of head, showing eye (r), antenna (ant), 
maxillary palpi (mxp), and labial palp (Ip ); the hairy processes are 
seen projecting upwards and outwards below the base of the antenna. 

6, view of head from above, with first two segments of antennae only, 
and +he processes (pr) partially visible beneath them, r, the two 
hairy processes, or pilifers, dissected out to show their relationship 
with the small triangular labrum, situated between them. </, iirst two 
segments of maxillary palp, showing the swollen knob on segment 1 
distally. (All figures X 22.) 

is developed, by means of additional cross-veins, a complete* transverse 
cord or anastomosis of the veins, such as is frequently met with in the 
family Limnephilidae. Anal area of forewing excessively narrowed, vein 
1A very strongly formed, and greatly thickened at base. Hindwing with 
apical forks 1, 2, and 5; Sc more or less fused with ll t , anal area some¬ 
what expanded. 

Tibial spurs 2, 4, 4. Male genital appendages with strong, forcipatc 
pre-anal appendages and short gonapophyses. Female without elongation 
of terminal abdominal segment; gonapophyses well developed as stout 
lobes. 
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Genotype.—Philorheithrus agilis (Hudson). (New Zealand.) 

Two species of this genus are known from New Zealand, one of which 
is here described for the first time. There are also to be found in eastern 
Australia and Tasmania closely similar insects, none of which have so 
far been described. 

Philorheithrus agilis (Hudson). (Plate 19, fig. 9 ; text-figs. 17-19.) 

In size this is one of the most variable insects known to me ; female 
specimens in the Cawthron Institute collection vary from 21 mm. to 
37 mm. in expanse, and the male is almost as variable. The shape of the 
wings and the distinctness of the colour-pattern are also very variable. 
Plate 19, fig. 9, is taken from a strongly-marked and rather broad-winged 
form. Text-fig. 18 shows the interesting structure of the head and 
mouth-parts ; text-fig. 19 two views of the male genitalia after treat¬ 
ment with 10 per cent. KOH solution (in the dried sjiecinien the pre-anal 
appendages appear somewhat more forcipatc); and text-fig. 17 shows the 
venation of the male, that of the female being practially the same. 




Tbxt-fio. 19 .—Philorheithrus agilw (Hudson), d . Appendages (x 30). a, dorsal 
view; 6, lateral view. Note the strongly developed pre-anals. (10 per cent. 
KOH preparation.) 

Type in Mr. G. V. Hudson’s collection (sex not stated; probably a 
male). 

Habitat ,—Provinces of Wellington, Nelson, and Canterbury; local, but 
abundant in places ; found on fast-running mountain-streams. 

Philorheithrus l&custris n. sp. (Plate 19, fig. 10.) 

<J. Total length, 8 mm.; forewing, 14 mm.; expanse, 29 mm. 

Morphologically very close to Ph . agilis (Huds.), from which it may 
at once be distinguished by pointed apex and evenly-rounded termen of 
forewing, much more elongated hindwing with narrowed apex, stronger 
arching of costa of forewing near bfcae, absence of any definite colour- 
pattern on wing, forewingB being a dull medium fuscous, darker towards 
apices, with a slightly paler mark on ptcrostigma, hindwings semitrans¬ 
parent greyish, tinged yellowish-pink along costal margin. Appendages 
rather similar those of Ph. agilis , pre-anals forming a stout forceps, but 
gonapophyses not projecting at all as in that species, and excessively short. 

?. Unknown. 
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Types. Holotyi* and paiatype males, Lake Wakatipu, at Kington, 
(13th Deccmtar, 1919, R. J. T.); both in Cawthron Institute collection. 

Habitat. Shores of Lake Wakatipu ; very rare. The eases and larvae 
were found attached to rocks near the shore, showing that the larval 
habitat of this species differs greatly from that of its relative Ph. agilis. 
There is a species closely resembling this, but not yet described, which is 
very abundant around the shores of the three lakes of the Cradle Mountain 
massif, in north-west Tasmania. 


Family LEPTOCER1DAE. 

Genus Triplectiues Kolenati. 

Kolenati, Gen. vt Spec. Triehopterorum , vol. 2, p. 247, 1859. 
GenotypeT. gracilis (Bunn.), Brazil. 

This genus is very closely allied to Notmmtolica MeLach., from which it 
differs only in having the tibial spurs 2, 2, 1, instead of 2, 2, 2, or 0, 2, 2. 

Triplectides oreolimnetes* n. sp. (Plate 19, figs. 11, 12 ; text-fig. 20.) 

<_?. Total length, 6 mm.; forewing, 10 mm.; expnn.se, 21 mm. 

Head fuscous, with pale-grey hairs ; eyes medium greyish ; antennae 
fuscous, 22 mm. long, very slender, but basal segment swollen and currying 
pale-grey haiTs ; palpi fuscous. 




Text-fih. 20.— Triplectide* urcolimneftx n. sp., $ . Appendages ( x 50). «, dorsal 

view; 6, lateral view. (10 per cent. KOH preparation.) 

Thorax and abdomen fuscous shading to brownish. Legs -forelegs 
dark fuscous, with short, dark tibial spurs ; middle and hind legs pale 
testaceous, including spurs. Genital appendages as shown in text-fig. 20, 
the pre-unals very short, the gonapophyses long, with a strong bifid claw¬ 
like process developed from middle of ventral surface ; beneath gonapophyses 
there are developed two straight, cylindrical ventral processes about two- 
thirds their length. 


* Greek Bpot, a mountain ; \lfAtai, a lake. 
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Wings .—Fore wing medium fuscous, somewhat transparent in places, 
and more or less strongly mottled with whitish or greyish. Pterostigma 
with whitish or greyish patch; K 1> Guj, and 1A strongly mottled with 
whitish. Distal third of wing mottled with patches of greyish-white hairs 
which tend to become arranged in three transverse rows across wing, 
iiindwing subhyaline, somewhat infuscated distally ; venation fuscous. 

Types. - Holotypo male, allotype female, and series of seven paratype 
males, all from Gouland Downs, Nelson Province (7th February, 1922, 
R. J. T.), 2,000 ft. Also a single male, slightly larger, from Mount Arthur 
Tableland (20th February, 1921, A. Philpott), 4,500ft. All the above in 
Gawthron Institute collection. 

V. Very similar to male, but with shorter antennae and wings; 
expanse only 18mm.; abdomen stouter than in male; hindwings less 
transparent. 

This species is fairly closely related to T. obsolcta McTj., from which 
it is distinguished at once by its very much smaller size, duller color¬ 
ation, and differently-shaped male genitalia. It apjicars to be confined to 
elevated localities in the South Island, where it is to be found sitting on 
the reeds or bushes fringing small mountain-tarns. The larva has the very 
characteristic habit of forming its case out of small particles of micaceous 
matter selected from the bottom of the tarns ; the case itself is very 
narrow subcylindrical in shape, and can generally be detected only by the 
glint of the sun on the micaceous particles when the larva moves. 

Family SER1C0ST0MAT1DAE. 

This family is in many respects the most highly evolved in the whole 
order, being marked by numerous specializations in the wing-venation, 
the form of the antennae, and more especially in the structure of the 
maxillary palpi of the male, these being reduced to four, three, or even 
only two segments, and socialized so as to l»e of quite different form 
from those of the female. The family is well represented in New Zea¬ 
land, no less than ten species being known, belonging to seven genera. 
Six new species are here added, and one new genus is proposed for the 
reception of four of them. 

Genus Pycnocentrodes n. g. (Text-fig. 21.) 

Allied to Pycnocentria McL., from which it differs by the absence of 
the longitudinal fold in forewings of male, and the consequent normal 
structure of the radial sector in both sexes. The radial cell is present, 
and is of a somewhat narrowed, elongate form, basal portion being 
particularly narrowed. In some cases the stem of R_+ a may be 
weakened or obsolescent, so that the radial cell is incomplete above (as 
in P . olingoides n. sp.), but venation is always very distinct from that 
of Pycnocentria (text-fig. 22), where all the branches of Rs, M, and Ou, 
come off direct from longitudinal fold. Stem of R 2+3 in hindwing of 
male also weakened or obsolete, leaving radial cell open above. Apical 
forks of fore wing all’present, as in Pycnocentria; in hindwing, only 1, 2, 
and 5 present, as also in Pycnocentria . No longitudinal fold in hindwing 
of male. Tibial spurs 2, 2, 4. Maxillary palpi of male short and hairy, 
not projecting beyond end of first antennal segment. 

Gtenotype.—Pycnocentrodes chiltoni n. sp. (New Zealand.) 
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The differences between* the venations of males of Pycnoceniria and 
the new genus can be seen at once by comparing text-figs. 21 and 22. 
The females resemble one another very elosely both in venation and in 



Text-mo. 21. — Pi/cnocenlrttdes chritom n. g. and ap. f j . Wing-venation. 
(For lettering see p. 314.) 



Text-M n. 22 .—Pycnocentrta evpctn McL. f rf . Y\ ing-venation, for comparison 
with text-tig. 21. Note the longitudinal groove in the forewing. (For 
lettering see p. 314.) 


Four new species belonging to this genus may be distinguished by 
the following key :— 

1. Smaller species, the mains expanding about 12 mm. to 14 mm. .. 2 

Larger species, the males expanding about 19 mm. to 22 mm., 

and having a general superficial resemblance to Olinga 
feredayi McL. .. .. .. 3 

2. Forewing a medium brownish-testaoeous, with an area of pale 

goldon-yellow hairs forming a faint fascia below pterostigma 
and descending as far as Cun, .. P. chittoni n. sp. 

Forewing nearly black in life, dark fuscous in the dried insect, 
with bright golden patches near base and also in the wedge- 
shaped area between Cuj, Cu, b , and 1A .. .. P. pulckeUa n. sp. 

3. Hairs of forewing uniformly fulvous ; penis of male deeply bifid P. oUngoides n. sp. 
Hairs of forewing almost entirely fuscous; penis of male not 

bifid .. • • . • • • .. .. P. hamiUani n. sp. 
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Pycnocentrodes chiltoni n. sp. (Plate 19, fig. 14; text-figs. 21, 23.) 

<J. Total length, 4-5-5 mill.; forewing, 7-8mm.; expanse, 13-5-10 min. 

This insect shows a strong superficial resemblance to Pycnocentria 
eveeta and P . aureola McL., its general form and coloration being much 
the same. It may be distinguished from them at once as follows : In 
both sexes the antennae are pale testaceous, strongly annulatcd with 
fuscous on all segments, and the pale-golden scaling of the fore wing does 
not extend all over the wing, but is confined to the subcosta, the cubito- 
anal area, and a fascia extending across the wing from the pterostigma 
to Cu lb ; in fresh specimens there is an irregular area slightly darker 
than the rest of the wing, just basad from this fascia, and sometimes 
curving round it in the form of the letter C. The male can at once be 
distinguished further by the absence of the darkly shaded longitudinal 
band of the forewing which is characteristic ot the genus Pycnocentria . 
The female expands 1C 18 mm., and is thus considerably larger than the 
male, but not so large as the female of Pycnocentria eveeta. It resembles 
the male fairly closely, but the wings are of a paler colour, with a larger 
area covered with pale-golden hairs. 



Tkxt-ho. 23. — Pycnocentrode* chiltoni n. g. and sp., {. 
Appendages (X 55). Lateral view. Note the bilobed 
gonapophyms and the soft membranous penis with 
chitmouH lateral proccssos. (10 per cent. KOH pre¬ 
paration.) 


Text-fig. 23 shows a lateral view of the male appendages, afU r 
maceration in 10 per cent. KOH solution. The soft, everted penis, with 
lateral chitinous processes, is not visible in the dried insect. Tin* 
gonapophyses are bilobed. 

Types. - Holotype male and series of three paratype males, Cass* 
Canterbury (6th January, 1920, R. J. T.); allotype femrde, and series oi 
three paratype females and one male, Nelson (allotype, 29th November, 
1920, A. Philpott): all in Cawthron Institute collection. 

Habitat.--k\\ parts of the South Island; not uncommon. I have 
specimens also from Dunedin; the females of the latter aie of a pale 
testaceous colour, but this may be due to their having been taken luie 
in the season. The resemblance of this insect to P. eveeta has probably 
caused it to be overlooked, as has been the case with P . aureola also. 
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This insect is dedicated to my friend l)r. (\ Chilton, Professor of 
Biology, Canterbury College, Christchurch, through whose kindness I was 
enabled to visit the Cass Biological Station, near which this insect was 
first discovered. 

Pycnocentrodes pulchella n. sp. (Plate 19, fig. 15 ; text-fig. 24.) 

<J. Total length, 3*5 4 nun.; forewing, 6-7 nun.; expanse, 13 15 mm. 

Easily recognized by its dark-fuscous wings (almost black in life), 
fore wing having a patch of bright golden hairs at base and another 
extending outwards so us to fill wedge-shaped area between CU|, Cu,,„ 
and 1A. The antennae have the large basal segment fuscous, the rest 
rich pale brown annulated with darker brown. The epicranium carries 
a number of long golden hairs. Thorax and abdomen black; append¬ 
ages brownish, shaped as in text-fig. 24. 



Text-* 10. 24.- Pycnocentrmles pvlchplla n. sp., J . Appendages (X 55). 
a. lateral view; b, dorsal view. Compare text-tig. 23. (10 percent. 

KOH preparation.) 

Types.— Holotype and three paratype males, Lumsden, Southland, 
<13th December, 1919, K. J. T.); all in Cawthron Institute collection. 
The insect was discovered sitting on the rushes and reeds fringing a tiny 
streamlet near the railw r ay-station; no females were seen. Mr. W. G. 
Howes, of Dunedin, was present with me when they were taken. No 
other locality is yet known for this very beautiful little caddis-fly. 

Pycnocentrodes olingoides n. sp. (Plate 19, fig. 16 ; text-fig. 25 a.) 

<J. Tota length, 5 mm.; forewing, 10 mm.; expanse, 21*5 mm. 

Head, thorax , and abdomen brown ; the epicranium with rich golden 
hairs; antennae three-fourths as long as forewing, fulvous annulated 
with darker brown ; mouth-parts entirely fulvous. Legs entirely fulvous. 

Wings. Forewing covered with short fulvous hairs ; veins rich brown. 
Hindwing subhyaline, slightly infuscated, with rich brown venation, and 
pulvous hairs along Sc and li t ; fringe along costa to apex fulvous, along 
posterior border pale-greyish. Anal appendages of the dried insect as in 
text-fig. 25 a, pre-anals rather broadly foliate, with narrow bases ; penis 
•deeply bifid, and carrying a long projecting bristle nearly twice as long 
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as each lobe of the* bifurcation ; gonapophyses rather short, forcipate. 
Sternite 8 with a broad process extending from it. 

9. Closely resembling the male both in size and colour, but at once 
distinguished from it by the slender, five-segmented maxillary palpi and 
absence of the complicated genital appendages ; fore wings also are slightly 
narrower at base. 



Tkxt-fio. 25.- Male genital appendages, doibul view, of a, Pyauteentrodes 
olxngmdeA n. sp.; b, Pycnoceidrwle* hnmiltom n. tip. Diawn from the 
dried insect, (a 45.) 


Types.- llolotype male and allotype female, (louland Downs, Nelson 
Province (7th February, 1922, R. T. J.); both in Cawthron Institute col¬ 
lection ; also a paratype male from same locality. 

Both sexes of this insect very closely resemble icmalc of Olinya fcredayi 
McL. ; hence the specific name given. They are best distinguished from 
it by the more fuscous hindwings of the latter, and bv the fact that in 
the genus Olinya many of the hairs of the forewmgs are flattened down 
into the form of narrow scales. 

Pycnocentrodes hamiltoni n. sp. (Plate 19, fig. 17 ; text-fig. 25 />.) 

Closely similar in size and shape to the preceding species, but the male 
can at once be distinguished by the colour of wings, which are semi¬ 
transparent brownish-fuscous, with numerous short brown hairs, and a 
long patch of golden hairs occupying the cubito-anul space of forewing. 
The wings also show some pinkish-brown iridescence. The antennae are 
pale yellow'ish-brown, with medium brown annulations ; the ubdonn 11 is 
pale olive-green ; legs yellowish-brown ; appendages dark brown, shaped 
as shown in text-fig. 25 b ; |w»nis not bilobed, but with a short bristle 
projecting from near its end, and a pair of large sharp spines standing out 
on either side of it; the pre-anals less broadly foliaceous than in preced¬ 
ing species ; gonapophyses forcipate, somewhat stouter than in preceding 
species. The eighth sternite carries a process. Female very closely 
similar to that of preceding sjiecios, but having to mien of brewing slightly 
more arched, and radius more strongly curved within pterostigma ; also 
abdomen shows a tinge of greenish. From female of Olinya fcredayi it 
can at once be distinguished by the difference of venation : radius in 
Olinya runs straight through pterostignm, and curvature of branches of 
M and Cu is different. 

Types. —Holotype male and allotype female, Pouto River, between 
Tokaanu and Lake Roto-Aira, North Island (27th November, 1919) ^ 
both in Cawthron Institute collection. 
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This species is dedicated to my friend Mr. Harold Hamilton, Zoologist 
to the Dominion Museum, Wellington, who was present with me when the 
insects were taken. 


Genus Heucopbyc'UK Hagen. 

Hagen, Entom. Monthly Magazine , vol. 2, p. 252, 1866. 

Tliis very widespread genus is remarkable for the peculiar formation 
of the branches of the media in both wings. In the forewing, M 3 and 
M 3 are fused together for some distance basally, thus forming an apparent 
apical fork between them when they diverge distally, much in the same 
way as has been described above for males of the genus Neurochorema . In 
the hindwing, where M 4 is absent, this same fusion takes place between 
M 2 and M 3U basally, and results in the apparent presence of three veins, 
M 1+a , M 3 , and M 4 , though these are actually M,, M 2 , and M 3+4 respec¬ 
tively. This transference of vein M 3 on to a common stalk with M, +4 
in this wing led Ulmer to state that Af 4 was present in the hindwing of 
this genus and of the allied Australian genus Saetotrirha . As a matter of 
fact, Af 4 is never present in the hindwing of any Trichopteron, since M 4 
never exists as a separate vein. 

The larval characteristics of the genus are well known, the generic name 
having been given from the helicoid form of the case, which is composed 
of grains of sand, and is so beautifully modelled as to appear almost exactly 
like a small snail-shell. To accommodate itself to its peculiar home the 
larva has become greatly elongated. 

Genotype.—Helicopsyche borealis Hagen. (North America.) 

Only a single species has so far been recorded from New Zealand— viz., 

H. zelandica Hudson (Plate 19, fig. 18)—more fully described by Hare in 
1910, Hudson’s original description being very scanty. Two more species 
are here added, making three for the Dominion. They may be distinguished 
by the following key :— 

I. Wings dark fuscous or blackish .. .. .. H. zelandica Huds. 

Wings very pale greyish .. .. .. 2 

2. Smaller species, expanding 9-10 mm., tho wings unicolorous 
whitish grey, without any markings : process of tenth tergite 
of male narrower at apex than at base, the tip triangularly 
excavated .. .. .. .. .. .. H. albescens n. up. 

larger species, expanding 11-12 mm., tho wings pale-greyish, 
with slight indications of some paler markings on forewiug; 
process of tenth tergite of male as broad at apex as at base, 
the tip strongly truncated .. .. .. ..II. howesi n. ep. 

Helicopsyche albescens n. sp. (Plate 19, fig. 19 ; text-fig. 26.) 

c$. Total length, 3 mm.; forewing, 4*5 mm.; expanse, 9-5 mm. 

The whole of the head , thorax , and abdomen dull brownish-testaceous, 
except eyes, which are blackish, and antennae, which are testaceous; legs 
pale greyish-testaceous. 

Wings semitransparent whitish, with very pale greyish hairs and fringe; 
venation pale-greyish. Appendages of very characteristic form, as may 
be seen from text-fig. 26; process of tenth tergite wider at base than 
at apex, and the latter triangularly incised and carries four short stiff 
bristles; pre-anals short and slender; gonapophyses very large, two- 
branched, and exceedingly hairy. 

Types .—Holotype male, allotype female, and series of paratype males, 
Purau Creek, Lyttelton Harbour (3rd January, 1920, E. J. T.); all in 
Cawthron Institute collection. 
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Habitat . — South Island : Canterbury and Nelson Provinces. The 
species occurs commonly around Nelson, but 1 have taken only males 
so far. 



Tkxt-fig. -Helicapsyche albwens n. Bp., J . Appendages ( x 84). 
a, dorsal, view; 6, lateral view. Note the bilobed gonapophysia 
in b. (10 per cent. KOH preparation). 


Helicopsyche howesi n. sp. (Plate 19, fig. 20 ; text-fig. 27.) 

<J. Total length, 3*5 mm.; forewing, 5*5 mm.; expanse, 11*5 mm. 

Head, thorax , and abdomen dull brownish-testaceous ; antennae tes¬ 
taceous, with basal segment darker, fuscous ; epicranium with long fuscous 
hairs. Legs very pale testaceous. 

Wings pale-greyish, with slightly-indicated paler whitish patches on 
forewing at one-third from base, near costa, and at two-thirds from base, 
below pterostigma, also a little before pterostigma and distally between 
M and Cuj. Hairs and fringe greyish, with slight tinge of brown. 
Appendages of dried insect as shown in text-fig. 27 ; the process of tenth 
tergite as broad at apex as at base, the tip strongly truncated; pre-anals 
short, subtriangular, angulated externally not far from bases ; gonapophyses 
much larger, appearing strongly forcipated when viewed from above. 



Text-fig. 27.— Helicopsyche howesi n. sp., X. Appendages (x 84), 
dorsal view, tor comparison with text-Jig. 26. Drawn from the 
dried insect. 

?. Unknown. 

Type. —Holotypc male, unique, Dunedin (1st January, 1920); in Oaw- 
thron Institute collection. The larvae were plentiful in the streams, and 
their cases are larger and composed of coarser sand-grains than those of 
the other two species. Mr. W. 0. Howes has, I believe, succeeded in 
rearing this species several times. 
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This species is dedicated to my friend Mr. W. (J. Howes, whose guest 
1 was at the time the insect was taken, and whose keen work on aquatic 
and other insects is well known to all entomologists in the Dominion. 


Explanation of this Comstook-Neediiam Notation usrii in the Text- 
figures illustrating Wing-venation. 

The numerals 1, 2, 3, 4, 5 indicate the live apical forks of the win#, usually 
designated in the text as Afj, Af 2 , Af 3 , Af, t and Af fi respectively. 

1A, 2A, 3A, the three anal veins; in the forewings of Trichoptera they become 
IoojmmI up to form a double Y-vein. 

Cu. cubitus. Ciij, lirst cubitus, branching into CTi lu and C 4 u t | >v between which is 
enclosed the tifth apical fork, Af s . 

hm , humeral veinlot. im 9 inter-median cross-vein, ir, inter-radial eross-vcin. 
jl, jugal kibe (in Hhvacophilidae). 

M. media. In forewing it has four branches, M,, M 2 , M Jf M 4 respectively, of which 
the first two enclose the third apical fork, Af 3 , while the third and fourth enclose the 
fourth apical fork, Af 4 . In the hind wing it has only three branches, Mj, M 2 , and M ; , M 
respectively, and hence Af 4 is never present in that wing. 

w-rw, medio cubital cross-vein, me, median cell, closed dint ally by tho cross- 
vein m. pi , pterostigma. 

H, radius. H,, its main stem. Rs, radial sector, with its four branches R 2 , 1< 3 , 
Rj, R a respectively ; of these, R 2 and R^ together enclose the lirst apical fork, Af j, 
while R 4 and R ft together enclose the second apical fork, Af a ; the w ing-spot is found 
in the angle of this latter fork. 

r-wi, radio-median cross-vein, rr, radial cell, closed distally by tho inter-radial 
cross-vein ir. 

Se, subcosta. tc , thyridial cell, closed dintally by the medio-eubital cross-vein wi-cm. 


Explanation of I j Latk It). 

Fiu. 1.— Hydrotumdln atevocerca n. g. and sp. Holotypo male. 

Fig. 2.— Hydrobirmlla stenocerca n. g. and sp. Allotype female. 

Fig. 3.— yenrochomna decuasntum n. g. and sp. Holotype male. 

Fig. 4.— yeurochorema drrumitum n. g. and sp. Allotype female. 

Fiu. 5.— Hydrochorema cruMticaudatinn n. g. and sp. Holotype male. 

Fin. ( 1 .— tlydrorhomna tenvicaudatinu n. sp. Holotype female. 

Fin. 7.- Syvchorema zyyoneura n. g. and sp. Holotype male. 

Fig. 8. -Hydrojutyche philpotti n. sp. Holotype male. 

Fiu. 9.— PhibtrheilhritA ngilis (Hudson). Rather broad-winged and well-marked male 
from Ciouland Downs. 

Fig. 10.- PhiU/rheithrus hmidrls n. sp. Holotype male. 

Fig. U.—Tripltciiden oreolimnetcs n. sp. Holotypo male. 

Fio. 12. — Triplectide* nreolimnetes n. sp. Allotype female. 

Fig. 13.— TiphMosis movtana n. g. et sp. Holotype male. 

Fig. 14.— Pycnocevlrodes chiltoui n. g. and sp. Holotype male. 

Fig. 15.- Pynwcnitrodw pulchella n. sp. Holotype male. 

Fig. 10. —Pycnocentrodes oltngoides n. sp. Holotype male. 

Fig. 17.— Pycnoc&ntrod&t hamiUoni n. sp. Holotype male. 

Fig. 18.- lldicupsyche zdandica Hudson. Specimen from Karoii, Wellington (Nov, 30, 
1919, R. J. T.). 

Fig. IQ.—Ifelicopsyche albeartm n. sp. Specimen from Nelson (Jan. 1,1921, A. Philpott). 
Fig. 20.— llelicojMyche hovwi n. sp. Holotype male. 

All the figures in tho plate are magnified 1*3 diameters. 
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The New Zealand Plant-hoppers of the, Family Ciriulue (Homoptera). 

By .T. 0. Myers, B.Sc., F.E.S., Biology Laboratory, Department of 

Agriculture. 

\ Read before the XVellunjton Philosophical Soutty, 2jth Oclfhti, 1922 ; ncured by Kihtnr, 
,'iht Decent hi r, 1922 ; issued scpamUly, 18th Junt , 1924. ] 

Plato* 20-2 V . 

In that largo division the Fulgoroidea, the most largely represented family 
in New Zealand, both in species ami in individuals, is the Cixiidae. At 
the present time the Fulgoroids of New Zealand are contained in seven 
families, eighteen genera, and twenty-nine species. Of this total tin* 
Cixiidae claims eight genera and seventeen species, so that even with our 
present extremely rudimentary knowledge of the New Zealand llomoptera 
it is safe to say that the Cixiids are the dominant Fulgoroids of this 
region. 

The object of this paper is to give an up-to-date revision of the family, 
and to describe new genera and species. Such a revision can be only 
provisional, as the number of new forms yet undescribed is very probably 
large. 

I wish to express my deep gratitude to Mr. Frederick Muir, of Honolulu, 
who lias helped me with keys to genera and with much other assistance 
from his wide homopterological experience. He has also compared my 
species with Walker’s types in the British Museum, and has thus enabled 
this paper to be more thoroughly revisional than it could possibly have 
been without such a comparison. For all the photographs T am indebted 
to Mr. W. D. lteid, of this Laboratory, who spared no pains to produce 
the very best results that my dissections and mounts would allow. The* 
three drawings of the face in the genera Koroamt, Cuius, and Huttia , 
showing points for which my draughtsmanship was quite inadequate, 
were executed by Mr. E. II. Atkinson, who is also one among the many 
collectors who have sent me Homoptera from all parts of the Dominion. 

The genitalia were dissected and mounted in the manner recommended 
by Giifard and Muir.* The card mounts, made with the help of two cover- 
slips, and kept on the same pin with the insect, were found extremely 
convenient, and served every purjiose when drawing was done with a 
camera lucida. When, however, the genitalia were microphotograplied it 
was found that ordinary glass slide mounts, besides being easier to handle, 
gave much better results. 

The Cixiidae are easily collected by beating bushes and by sweeping 
herbage. More specimens from out-of-the-way localities and from islands 
are urgently desired. They should be killed with cyanide or laurel, and 
stored dry, without pinning, and may be kept indefinitely, or sent through 
the post in pill-boxes with a little soft paper. Like all small or medium¬ 
sized Auchenorrhyncha, they should be gummed transversely on small 
card triangles for the collection. 

The biology of the New Zealand species is almost unknown. Mr. G. V. 
Hudson reared Oliarus oppositus (Walk.) from a cottony-tailed nymph 


* Walter M. Uifkard, Tho Systematic Value of the Male Genitalia of Delphacirlat* 
(Homoptera), Annals Knt. Sac. Am., 14, No. 2, dune, 1921, 135-40. 
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found under a log. 1 have found nymphs of the same species, in company 
with those of Koroana arthuria n. sp., very numerous under stones, in 
some cases with small ants ( Monomoritim sp.) in the boulder-strewn river¬ 
bed at Arthurs Pass (2,300ft. elevation). There is a fruitful subject of 
study here not only in regard to the nymphs themselves, but in their 
relationships witli the ants. Swezey* has written an account of the life- 
history of the Hawaiian Olianut koanoa Kirkaldy. This species spends 
the nymphal instars “ among the decaying leaf-bases and fibrous matter 
of tree-fern trunks, in cavities or tunnels lined with a white fibrous 
material which resembled mould, or spider’s web, and which is an exorotion 
from the terminal abdominal segments of the nymphs. The nymphs 
probably feed upon the fern-roots in the fibrous mass of the outside of the 
fern trunks, or on juices of the decaying material.’' Tn North America, 
according to Osborn, Myndus radicis lives in similar crevices lined by the 
fibrous material of the abdominal tufts. Swezey also quotes Townsend 
to the effect that Oecleus decens lays its eggs in punctures in the leaves of 
Yucca, each puncture being covered by white fibrous matter. 

The Cixiidae are moderately-sized plant-hoppers occurring often in con¬ 
siderable numbers on herbage and bushes, from the mangrove swamps, 
through forest and tussock, up to the subalpine scrub. The tegmina are 
folded in a roof-like manner, or in some cases almost approaching the 
horizontal position over the back. In addition to flying readily by means 
of the usually ample tegmina and wings, these plant-hoppers use their 
long and strong nietathor&cic legs in agile leaping. A leap, in fact, is their 
usual method of launching into the air. The tendency to brachyptery, so 
frequent in other families as, for example, the Delphacidae is in the 
Cixiidae but little marked. The peculiar genus Aka has the shortest teg- 
mina among the New Zealand forms, but its wings, although fairly short, 
are broad and ample. 

The principal characters of the family may be summed up as follows : 
Width of head, including eyes, distinctly less than width of pronotum. 
Ocelli three, median one sometimes practically obsolete, but usually quite 
well developed, rn a few foreign forms the median eye is absent. Pro¬ 
notum very short., strongly subangularly notched behind {Edwards). 
Tegmina usually large, more or less transparent. Veins strong, maoro- 
trichia conspicuous in many cases. Apical parts of tegmen not reticulate. 
Subcosta and radius with common stem. In some foreign forms Sc, R, 
and M are all separate, and in some others all three form a common 
stalk. Anal area of wing not reticulate except in Meenoplinae. First 
joint of hind tarsus elongate. Female of many genera bears a tuft of 
cottony or waxy fibrous material at the end of the abdomen, secreted by 
the more or less vertical plate-like area, the pygophor, between anal 
segment and ovipositor. 

The first Cixiids from New Zealand were described by Francis Walker 
in 1860 and 1868. He placed in the genus Cixius the seven speoios known 
to him, of which two were removed by Buchanan White in 1879 to 
Oliarus, and a third was made the type of a new genus, Aka . Of 
the remaining four of Walker’s species Buchanan White knew nothing, 
but on another new Oixiid from New Zealand he erected the genus 
Semo. 

* O. H. Swezey, Observations on the Life-history of Oliarus ktxtnoa Kirkaldy, 
Pmc . Hawaiian tint. Roc., 1, pfc. 3, pp. 83-84, 1907. 
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After numerous attempt# by Mr. Muir and myself to accommodate all 
the New Zealand species in these and other known genera, it was decided 
that, rather than stretch unduly the limits of genera already inconveniently 
crowded, it would be best to erect four new genera by means of which the 
relationships of our new forms might be better expressed. To differentiate 
these new genera Mr. Muir drew up the following key, which for a 
considerable time I have tested on large series of specimens. The genera 
have been further differentiated, and the suggested classification shown to 
be natural, by dissection of the male genitalia of all species in which males 
were procurable. 

All measurements are from apex of vertex to anus, and from base to 
apex of one tegmen. 

Key to Ci enema of New Zealand Cixhdak. 

1. (12.) One or more spines on the hind tibiae, not counting apical spines. 

2. (7.) Five ntesonotal earinae, the intermediate two sometimes faint. 

3. (0.) Face with a median longitudinal carina. 

4. (5.) Cannae at apex of vertex and base of face distinct. Two trans¬ 

verse earinae on vertex, one dividing face from vertex and one 
banad of this, the latter straight and transverse, curved, or 
forming an angle and touching the anterior transverse carina 

5. (4.) Carina at apex of vertex and base of face obscure or missing: 

median frontal carina forked about middin of face .. 

0. (3.) Face without a median longitudinal carina 

7. (2.) Throe mcBonotal earinae, the middle one somotimes obscure. 

8. (9.) No median longitudinal carina on face; fronto-ulypeal suturo 

arcuate ; clypeus swollen or rounded 

9. (8.) A distinct longitudinal median carina on face. 

It). (11.) A median longitudinal carina on vortex ; clypeus fairly flat with 

a distinct median carina 

11. (10.) No median longitudinal carina on vertex ; clypeus fairly rounded 

without median longitudinal carina. Cu 1 joining M 3+4 for 
a short distance 

12. (1.) No spinos on hind tibiae, except apical one**. 

13. (14.) Vertex with a longitudinal carina forked at apex, median carina 

on face forked or thickened on basal half 

14. (13.) ]<*ongitudinal carina on vertex vory short, not forked: median 

frontal carina not forked 

Genus 1. Oixii/8 Latreille. 

Type: C. nervosus (Linn.) 

This almost cosmo politan genus is sufficiently characterized in the 
above key. The male genitalia of the New Zealand forms are comparatively 
simple. The aedeagus is straight, with backwardly-dircctcd hooks. 

-Cixius punctimargo Walker. (Plate 20, figs. 1-4.) 

Walker, List Homopt. Insects in Brit. Mas. Suppl , p. 81, 1858. 
- Buchanan Whitt*, Ent. Mo. Mag., vol. 15, p. 216, 1879. Hutton, 

Trans. N.Z. Inst., vol. 30. p. 186, 1898 ; Index Faunae Nov. 
Zeal., p. 224, 1904. Kirkaldy, Trans. N.Z . Inst., vol. 41, p. 28, 
1909. 

<J. Length, 3 mm.; togmen, 4 mm. Very pale olive, the veins and 
tegmina malachite-green. Eyes brownish. Below brown; clypeus darker; 
fronto-clypeal suture black. Tegmina hyaline. Veins green, black and 
thickened at tips. Apical cross-veins black and thick. Stigma hyaline 
•or whitish. Medio-ventral projection of pygophor short and sharp. Anal 
■segment large. Anal style jet-black. Genital styles with stem rather 


Oliaru*. 

M alpha 
IluUia 

Memo. 

Ciriv*. 

Koroam 

Aka. 

Tirtieuva. 



318 


Transactions. 


suddenly bent, upox triangular. Aedcugus straight with two backwardly- 
directed hooks and u membranous appendage. 

l + \ Length, 1mm.; tegmeu, 5 mm. Pale brown, eyes dark. Carinae 
and angles whitish. Tegmina hyaline with whitish veins ; tijKs of veins and 
apieal cross-veins black. Two blackish smudges at nearly half-way, just 
eephalad of elaval suture. Ovipositor stout. 

Redeseribed from thirteen males and nineteen females. Tarawera 
(R. J. Tillyard), Herne Bay (W. 0. llowes), Auckland (I. 11. Myers), 
Rangitoto island (1. H. and J. (J. Myers)- all in Auckland Province. 

Mr. Muir compared my specimens with the type in the British Museum. 
He writes, “ This agrees with the type, which is a male ; there is another 
male and three females in the type series.” 

Cixius interior Walker. (Plate 20, figs. 5, tj.) 

Walker, List Homopt. insects in Brit. Mm. Supply p. 82, 1858. 
Buchanan White, Ent. Mo. May., vol. 15, p. 216, 1879. Hutton, 
Trans. N.Z. Inst., vol. .30, p. J85, 1898; Index Faunae Nov. 
Zeal., p. 224, J9U4. Kirkaldy, Trans. N.Z. Inst., vol. 41, p. 28, 
1909. 

Cixius aspilus Walker, List Homopt. Insects in Brit. Mas. Suppl., 
p. 83, 1858. Buchanan White, Ent. Mo. Mag., vol. 15, p. 216, 
1879. Hutton, Turns. N.Z. Inst., vol. 30, p. 186, 1898; Index 
Faunae Nov. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z. Inst , 
vol. 41, p. 28, 1909. 

<J. Length, 4 mm.; tegmen, 5 mm. Pale - greenish ; veins, eariiw, 
and angles greener. Eyes dark brown. Tegmina hyaline, veins slightly 
darker and thicker towa.ks tips. Stigma hyaline or whitish. At least 
two apical cross-veins blackish. A blackish streak on wing-margin at 
apex of clavus. Erons green, elypeus yellowish-brown. Medio-ventral pro¬ 
jection of pygophor prominent. Genital styles somewhat as in preceding 
species, but not bent so abruptly. Aedeagus more complex, long and 
straight, with three backward hooks and a membranous appendage all 
groujKid near distal end. 

¥. Length, 4 nnn. ; tegmen, 5 nun. Resembles male generally. Ovi¬ 
positor very dark and stout. 

Redeseribed from eight males and six females. Rangitoto Island and 
Waitakerei Hills, Auckland (I. II. and J. G. Myers). Specimens have 
since been seen from Wanganui (J. G. M.) and Tauraarunui (T. R. Harris). 

It is with some doubt that Walker’s name is given to this species. 
Mr. Muir, after examining the types, writes : “ The type of C. interior 

is u female and the type of aspilus is a male, and they appear to be the 
same species. They are unicolorous, reddish-yellow, with clear tegmina 
bearing black macrochetae. This colour may have been originally greop 
and have turned yellowish-red. If so, they appear to be your No. 249.” 

It is interesting to note in this connection that several of my specimens, 
none of which are more than sixteen months old, are already turning 
yellowish. Walker’s character, “ transverse veinlets forming two lines, 
the interior one incomplete*,” is seen in the photograph (Plate 20, fig. 5). 
Walker gives the colour as ” testaceous ” or “ pale testaceous.” This 
beautiful green species is one of our finest Cixiids. As its colour would lead 
one to expect, it is more essentially a dweller among the green foliage of 
shrubs and small trees than arc the other species. In habitus, and to a 
less extent in the appearance of the male genitalia, it affords a transition 
from Cixius to Koroana. 
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Cixius rufifrons Walker. 

Walker, List Homopt. Insects in Brit. Mm. Supply p. 83, 1858. 
Buchanan White, Ent. Mo May ., vol. 15, p. 216, 1879. Hutton, 
Trans. N.Z. Inst ., vol. 30, p. 186, 1898; Index Faunae Noe. Zeal ., 
p. 225, 1904. Kirkaldy, Tram. N.Z. Inst , vol. 41, p. 28, 1909. 

“ Tawny. Head testaceous ; vertex narrow, concave ; front and face 
with a distinct keel, their borders slightly elevated ; face and disc of the 
front red. Prothorax very short, much arched. Mesothorax with three 
keels. Abdomen somewhat luteous. Wings vitreous; veins testaceous, 
with black points towards the tips ; stigma pale testaceous ; with a blackish 
dot. Length of the body, 2 lines; of the wings, 6 lines, (a.) New 
Zealand. Presented by (’olonel Bolton.” (Walker.) 

This species is totally unknown to me. From the description I should 
have expected it to be synonymous with C. aspilm (C. interior ), but Mr. 
Muir writes as follows: “ C. rufifrons Walker type is a male very close to 
wtpilu8 % but the genital styles are broader and the anal segment light 
(in aspilus and interior it is fuscous). 1 ’ 

Cixius kermadecensis n. sp. 

?. Length, 4-4 mm. ; tegmen, 5-5 mm. Pale-brownish, darker on eyes 
and angles of pronotum and abdomen. Ventral surface pale. Abdomen 
darker, with whitish edges to segments. Ovipositor strongly curved ; ex¬ 
tending slightly beyond tip of abdomen. Frons and clypeus unicolorous, 
pale drab, edges of face raised. Teguiina hyaline, veins pale brown, 
macrotrichia darker and very conspicuous. A broad brown transverse 
smudge at one-third of tegmen, and a smaller one at apex of clavus. 
Stigma with brownish centre edged with white. Hind-border of vertex 
less roundly notched than in most other Cixuds, also line bounding vertex 
cephalad, more angulate. 

Described from one female. Sunday Island, Kermadec Islands, 1908 
(W. L. Wallace, No. 4); on kawakawa (Macropiper excelsum). 

Holotype in Dominion Museum, Wellington. I am indebted to the 
Dominion Museum authorities for the opj>ortunity of describing this insular 
species. 

Genus 2. Kokoana nov. 

Type : K. Helena n. sp. 

Longitudinal earina of vertex extremely obscure or entirely obsolete. 
Clypeus fairly rounded, without median longitudinal earina (Plate 21, fig. 6). 
Male genitalia complex; three very twisted hooks at base of membranous 
distal part of aedeagus. Tegmina long and narrow, subparallel-sided. 
Sc and R joined until half the length of the tegmen ; their bases joined 
to M near base of tegmen. Forking of V about two-thirds along clavus. 
Claval veins joining margin considerably before apex of clavus, forking 
about middle. Cu usually touching M for some distance. 

In other respects resembles Cixius. The venation exhibits considerable 
variation, as shown by the illustrations (Plate 21, figs. 1 5; Plate 22, 
figs. 1-3). Of the two species, one is apparently confined to the North 
Island and the other to the South. 

Koroana helena n. sp. (Plate 21, figs. 1-8.) 

<J. Length, 4 mm.; tegmen, 5 mm. Reddish, relieved with black. 
Vertex brownish, eyes dark. Pronotum pale-yellowish. Mesonotum henna- 
colour, the lateral carinae black, the median greenish. Apex of scutellum 
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greenish, metanotum black. Basal two or three abdominal segments black; 
remainder pale-reddish. Frons yellowish, with an area on each side of 
median ridge and whole of clypeus reddish—distinctly delimited. Tibiae 
usually with black proximal and distal bands. Tegmina hyaline. Veins 
brownish, darker at tips, with distinct, black tnacrotrichia. An interrupted, 
more or less double and very variable brownish fascia obliquely transverse 
at a little past a third (sometimes practically obsolete). Stigma fuscous, 
margined with whitish. Genitalia fuscous. Medio-ventral projection of 
pygophor prominent. Genital styles with the blade bent sharply at right 
angles to stalk. Apex of peculiar shape, as shown in Plato 21, figs. 7, 8. 
Aodeagus with three hooks at base of membranous portion, two of the 
hooks twisted together in a characteristic manner (Plate 21, figs. 7, 8). 

$>. Length, 4*8 mm ; tegrnen, 5-4 mm. Less brightly coloured than 
male. Disc of mesonotum between lateral carinae entirely greenish. Distal 
half of abdomen with indications of a median black longitudinal mark. 
Ovipositor pale-brownish, long and slender. 

Described from fifty-three males and thirtv-nine females. Apparently 
throughout North Island. 

Ilolotype and allotype: Myers collection, Department of Agriculture. 

This is essentially a bush-, shrub-, and tree-frequenting species. 

Koroana arthuria n. up. (Plate 22, figs. 1-4.) 

<J. Length, 4 mm.; tegmen, 4*6 mm. Close to the preceding species, 
but distinguished by the stouter and more depressed form, shorter tegmina, 
and darker colour and more abundant pruinosity on both sexes, and also 
by the following characters: Tegmen with a semicircular fuscous patch 
on fore-border between one-third and half-way. This is always present, 
even in the paler forms, and furnishes a means of distinction at first glance. 
Hooks of aedeagus less twisted, and other genital differences as shown in 
Plate 22, fig. 4. 

?. Length, 4*5 mm.; tegmen, 4*9 mm. Colour paler than that of 
male. Ventral surface of abdomen black. 

Described from twenty-two males and fifteen females. Trio Islands, 
Cook Strait (R. J. Tillyard); Mount Arthur (A. Philpott); Arthur’s Pass- 
(R. J. Tillyard, J. W. Campbell, W. G. Howes, I. H. and J. G. Myers) 
Waitati, Otago (C. E Clarke); Queenstown (W. G. Howes). 

These are all South Island localities. The Trio Islands form is con¬ 
sistently smaller and lighter in colour than the type (Arthur’s Pass), but 
I can find no structural differences. 

Holotype and allotype: Myers collection, Department of Agriculture. 

This species was reared in large numbers from nymphs beneath stones 
at Arthur’s Pass. Small ants were also present, but myrmecophily was- 
not definitely established. 


Genus 3< Semo Buchanan White. 

Type: 8. clypeatus Buchanan White. 

Buchanan White’s description is good, except that the head, includ¬ 
ing eyes, is not as wide as pronotura. There is, therefore, no need to 
redesoribe the genus, especially as its salient distinguishing features are 
incorporated in the generic key. The male genitalia approach those of the 
New Zealand species of Cixius , but are very much less armed. 



'1 HA Vs \ / INs| \ of >) 


1*1411 20 



(II t> Ur d I/at j tn l / // I tk ns n nkitr/ 


Fin ] — ( trim punctimurqo Walker right tejmieu 

Fio 2 ( uriui punchtnan/o Walker fa<e 

Kin i ( trim pundimuKjo Walker malt gemtali i literal mpw 

Fio 4 — ('ntui pumtimvnyo Walkei male geiutalia, aerm lateral mow 

Fio 5— Cuciui intenor Walker right tegmen 
Fio 6 — (\xun interior Walker male genitalia, lateral view 


Fact p. 320 ] 


1 KA\S \ / [NS I , \ <n n 


Pivrt 21 



III I) heal photu ami / // 1 tlinxon skeVh, 


Itcis 1 i houMinu hit hu n up light tegmen of wpci imens fiom vinous localities 
showing w nit ions I variation 
Km hoHtana htlpiui fau» 

Kms 7, 8 —hornfinrt hdeitu male genitalia, views fiom dilh »ent asper ts of two diffeiont 
ipeeuncMis 




Ikans N / KnT , \ »i >■) 


Pf 4 IF 22 



[II J> In id to null // Itiiusin ft h 


11 s I, 2 —horounn atlhitnu n sp right ttgmen ot two spmimns of t\pual turm 
fiotn XrthuiN Pass 

hu ) Komnna nrthuna right tigmon ot form fmm Ino IkIiikI 
110 I humana aithvna male gonitilti latual \icw tepnal form fi >m \itluirs 
Pass (the Trio Islanda foim dim not HilTei in genitalia) 

Pm r y — S pnio ilyjnatus Buch man White light U„m« n 

Kid 0 —Vmo ( lypeatu* Buchanan White male genitalia, lateral vkh 

Fki 7 — II u it ia nujnfronH n gen et sp fue (flagella of antennae broken) 




Myers. —New Zealand Plant-hoppers. 


321 


Semo clypeatus Buchanan White. (Plate 22, figs. B, 6.) 

Buchanan White. Ent. Mo. Mag., vol. 15, p. 217, 1879; Hutton, 
Turn s N 7j lust., vol. 30, p. 187, 1898; Index Faunae Nov. 
Zutl , }> 225. 1904. Kirkaldy,* Trans . N.Z. Inst., vol. 41, p. 29, 
1909. 

cj. Length, 3*5 mm.; tegmon, 4 mm. “ Pale ochreous-brown. Head 
(except the keels of the vertex, side of the irons and antennae), scutellum 
(except the side margins), apex of tarsi and abdomen (except genitalia) 
more or less piceous or piceous-black” (Buchanan White). To this may 
be added the following description of genitalia : Pale-brownish. Medio- 
ventral projection of pygophor prominent but wide and rounded. Genital 
styles with very short stalks and long blades with broad roundish base 
and narrower apex. Aedeagus straight and almost unarmed. 

?. Length, 4 mm.; tegmon, 4*5 mm. Colour slightly paler. Ovipositor 
brownish, stout, but sharply pointed. Normally a heavy mass of waxy 
material between anal segment and ovipositor. 

Twenty-five males and thirty-five females. Mount Egmont (Miss J. 
Anson); Tararua Ranges, 3,800-3,600ft. (J. G. Myers); Mount Arthur 
(T. Cockcroft); Arthur’s Pass, 2,600 2,800ft. (I. II. and J. G. Myers); 
Wakatipu, 3,600ft. (G. V. Hudson). Hutton gives the range as “ Otago." 

tfhis short squat species is apparently confined to the subalpine scrub 
and to the undergrowth of the forest at its upper limit, in which places it 
often occurs in vast numbers. The South Island specimens have tegmina 
slightly more variegated—some of the veins being more conspicuously 
picked out in whitish than in the North Island specimens- but this differ¬ 
ence is not constant. 


Genus 4. Huttia nov. 

Type : H. nigrifrons n. sp. 

Body short and squat. Tegtnina long and hyaline. Vertex with a 
median longitudinal ridge. Face with no median longitudinal carina. 
Pronotum very narrow, flattish, with a median longitudinal keel and two 
lateral ones, none very prominent. Mesonotum rounded, with five keels. 
Hind tibiae spined. Tegmina long, narrow and parallel-sided. Se and R 
joined for rather less than one-third ; their bases joined to M for about 
one-eighth of clavus. Cu forked about middle of clavus; claval veins 
joining margin near apex, forked about middle. A cross-vein from first 
claval to Cu 2 at about one-fifth along clavus. 

Huttia nigrifrons n. sp. (Plate 22, fig. 7.) 

$. Length, 5 mm.; tegmen, 6-5 mm. Olivaceous marked with blackish. 
Disc of vertex and of pronotum blackish. Inner two keels of mesonotum 
curved so that their ends almost touch median keel; all three very dis¬ 
tinct, the keels olivaceous and intervening spaces blaekisli. Tegmina 
glassy-clear, including the veins, except where the latter, at intervals, are 
marked with black. A few fuscous marks along the inner border of clavus. 
Abdomen rounded. Anal segment and ovipositor almost same length, 
both black and slender. Legs long. Frons almost entirely shining-black; 
a wide transverse band of white at fronto-elypeal suture, followed by a 
transverse nearly semicircular band of shining-black; rest of clypeus pale- 
brownish. 

* I do not understand why Kirkaldy placed this, together with Aka and tho 
Aehilid Agandecca, in his Pockillopterid&e. 

11—Trans. 
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One female. Pakuratahi, Upper Hutt, Wellington (T. Cockcroft). 
1 am deeply indebted to Mr. T. Cockcroft for his sole specimen of this 
interesting species. 

Holotype, female: Myers collection, Department of Agriculture. 
Huttia harrisi n. sp. 

?. Length, 5 mm.; tegmen, 5*5 mm. Olivaceous, pronotum green. 
Inner two keels of mesonotum only faintly indicated. Keels paler in colour 
than disc. Tegmina hyaline, veins fuscous ; stigma whitish. Four fuscous 
marks on fore-border of tegmen; apical cells tipped with fuscous; a 
blackish smudge just beyond apex of clavus. Ovipositor brownish, shorter 
in proportion to its width than in previous species. Frons greenish, passing 
into yellowish on the clypeus, which is faintly obliquely ridged. 

One female. West coast, South Island (T. It. Harris). I have much 
pleasure in dedicating this fine species to the discoverer. 

Holotype: Myers collection, Department of Agriculture. 

The localities from which the two species of Iluttia have come, one in 
North Island and one in South, are both heavily forested. 


Genus 5. Malpha nov. 

Type: M. mmri n. sp. 

Body short and stout and somewhat depressed. Tegmina short and 
oblong. Division of Sc and R before half-way from base to stigma, their 
bases joined to M only up to less than a quarter of clavus. Forking of 
Cu a little more than half-way from base of clavus. Claval veins joining 
margin well before apex; forking beyond middle. Carina at apex of 
vertex and base of face obscure or missing; median frontal carina forked 
about middle of face (in this character approaches Aka). Vertex slightly 
wider than long; widest at base, which is emarginate in a broadly wedge- 
shaped manner; lateral carinae well developed, continuing unbroken on 
to the face. Clypeus with median carina fairly distinct ; lateral carinae 
(raised edges) less so. Antennae fairly long; first segment very short; 
second longer than wide. Prothorax short; hind-margm excavated by a 
right angle ; a median longitudinal carina. Mesonotum with five carinae ; 
distinctly flattened between carinae; hind-margin forming an equilateral 
triangle. Female with ovipositor short. Hind tibiae spined. 

Malpha muiri n. sp. (Plate 23, figs. 1, 2.) 

cJ. Length, 4 mm.; tegmen, 4*3 mm. Olivaceous marked with chocolate- 
brown. Lateral margin of pronotum, sides of mesonotum, part of meta- 
notum, and base of abdomen rich chocolate-brown. Frons widest at 
two-thirds from base, where the sides are strongly raised, basal portion 
pale-greenish, followed by a wide band of shining-piceous, next a band of 
yellowish, along the middle of which the fronto-clypeal suture shows as a 
fine reddish hair-line; apical half of clypeus shining-piceous. Fore and 
middle tibiae with a proximal and a distal ring of brownish; rest of legs 
pale. Tegmina clouded with yellowish-white; veins fuscous at intervals 
except on apical half where they are continuously dark. Stigma yellowish, 
three or four indistinct marks along costa, and another at distal end of 
claval vein. Wings milky, veins black. Genital styles small, apical portion 
of blade narrowed into a small, finger-like process. Aedeagus complex. 
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$. Length, 4 mm.; tegmen, 4*3 mm. Colours and markings more 
obscure. Ovipositor very short and stout but projecting beyond anal 
segment; between them a small wax-secreting area. 

One male and one female. Mount Alpha, 3,600ft., Tararua Range; 
on undergrowth of shrubby Senecio and Oleana in Nothofagus forest 
(J. G. Myers). 

Holotype and allotype : Myers collection, Department of Agriculture. 

I dedicate this, the genotype of an endemic genus, to Mr. F. Muir. 

Malpha iris n. sp. 

?. Length, 4 mm.; tegmen, 4*6 mm. In dorsal view, second joint of 
antennae projecting well beyond eyes. Pale-brownish; the tegmina folded 
almost horizontally ; glassy-clear with veins fuscous, in parts white. Stigma 
whitish; apically somewhat thickened and blackish. A black spot at the 
lateral corners of mesonotum. Basal portion of frons whitish; borders 
shining yellowish-brown; apical part shining-piceous except to within a 
short distance of clypeus. Median ocellus black (at least there is a black 
dot in this position. I am not sure whether it is a functional ocellus). 
Clypeus long and narrow, whitish. There is a distinctly marked line of 
colour from the base of the tegmen on one side to that on the other , passing 
across face just cephalad of the fronto-dypeal suture: all cephalad of this 
line , except the basal part of the frons , is shining-black ; all caudad of the line 
is dull-white—a most striking demarcation. Ovipositor short and stout. 

One female. York Bay, Wellington; mixed Nothofagus and rain forest 
(I. H. Myers). I dedicate this species to the discoverer, my wife. 

Holotype, female: Myers collection, Department of Agriculture. 

Malpha duniana n. sp. (Piute 23, fig. 3.) 

<J. Length, 4 mm.; tegmen, 4-1 mm. Olivaceous marked with fuscous. 
Abdomen blackish. Frons olivaceous spotton! with fuscous; fronfco-clypeal 
suture strongly depressed, marked with greenish-white. Mesonotum with 
the two inner keels somewhat obscure. Bases of wings and of tegmina 
milky-white marked with black. Tegmina hyaline with a fuscous area near 
the base covering more than half of clavus; a brownish splash including 
the distal portion of stigma and extending obliquely on to the disc ; another 
at apex of hind (inner) margin of tegmen. Veins blackish and white alter¬ 
nately; extreme tips blackish and thickened. Three or four blackish 
marks along costa. WingB short and broad. Genital styles large and spatu- 
late. Aedeagus complex, resembling that pf M. muiri. Fore and middle 
legs with a proximal and a distal band of brownish. 

?. Length, 5 mm.; tegmen, 5*1 mm. The two inner keels of mesonotum 
almost obsolete. Abdomen dark. Ovipositor somewhat larger than that of 
M. muiri and M. iris . 

One male and two females. Dun Mountain, Nelson, 3,000 ft. (R. J. 
Tillyard and A. Philpott). 

Holotype: Myers collection, Department of Agriculture. Allotype: 
Cawthron Institute. 

In the structure of the face and in the shape of the genital styles this 
species approaches Aka more than do the other species of the genus. 

Malpha cockcrofti n. sp. 

$. Length, 4*5 mm.; tegmen, 5 mm. Uniform reddish - ochraoeous, 
deepening on the face, under-parts, and mesonotum to a shining-tawny. 

U* 
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Eyes dark. Krona with strong lateral carinae, the fork of median carina 
very distinct; fro nto-ely peal suture almost straight. Fare concolorous. 
Mesonotuni concolorous, the inner carinae pale. Tegmina hyaline suffused 
with orange, veina alternately fuscous and white. Ovipositor not quite so 
short and stout as in the three preceding species. A large mass of waxy 
material between ovipositor and anal segment. 

One female. Otira, South Island ; subalpine (T. Cockcroft). 

Holotype : Myers collection, Department of Agriculture. 

1 have much pleasure in naming this species after its discoverer, to 
whom 1 am indebted for much valuable material. 

Genus 6. Oliarus Stal. 

Type: O. iralken (Stal.). 

This cosmopolitan genus | is sufficiently differentiated by the characters 
includwl in the foregoing generic key. The five mesonotal carinae are 
usually very strongly marked. The male genitalia of the New Zealand 
forms show peculiar battle-axe-shapwl genital styles and a complex aedcagus 
with some of the sharp processes projecting almost directly caudad instead 
of being recurved. 

Oliarus oppositus (Walker). (Plate 23, figs. 1-7.) 

Cixius oppositus Walker, List Homopt. Insects in Brit. Mus. Suppl., 
p. 345 46, 1850. 

Oliarus oppositus (Walker) Buchanan White, Ent. Mo. Mag., vol. 15, 
p. 217, 1879. Hutton, Tram. N.Z. Inst., vol., 30, p. 186, 1898; 
Index Faunae Nov. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z. 
Inst., vol. 41, p. 29, 1909. 

Cixius margimhs Walker, ibid., Suppl., p. 82, 1909. 

Oliarus margniahs (Walker) Buchanan White, Ent. Mo. Mag., vol. 15, 
p. 216, 1879. Hutton, Tians. N.Z. Inst., vol. 30, p. 186, 1898; 
lnd*r Faunae Nov. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z . 
Inst., vol. 41, p. 29, 1909. Hudson, Trans. N.Z. Inst., vol. 54, 
p. 343,1923. 

J. Length, 3*5 mm.; tegmen, 4-7 nun. Jet-black, with parts of eyes, 
the edges of pronotum, of tegulac, and of vertex, carinae of face, proximal 
half of labium, joints of legs, and a very narrow edging to abdominal 
segments tawny. Carinae of mesonotum black and concolorous with disc. 
Tegmina hyaline faintly suffused witli greyish-yellow. Veius yellowish; 
black at tips ; apical cross-veins black. Macrotrichia black and conspicuous. 
Stigma whitish, edged behind and distally with blackish. Genital styles 
with a conspicuous notch in the stem ; apical portion halbftrd-Bhaped. 
Aedeagus very complex. 

V. Length, 3*5 mm.; tegmen, 4*7 mm. Ovipositor extremely short. 
A large mass of waxy material between it and anal segment. Possibly the 
average size of the female is slightly larger than that of the male. My 
largest specimen is a female, and my smallest a male. 

Itedescribed from thirty-five males and fifty-four females. * Widespread 
over both Islands, and to an elevation of at least 4,500 ft. [Tararua Range 
(J. G. Myers) J. This species frequents grass and ground herbage. The size 
is variable, and Walker’s niarginalis was apparently described from rather 
larger specimens. My smallest specimen is only 2*9 mm. in length. 

Dr. R. J. Tillyaid collected a small form on Stephen Island and the 
Trio Islands in Cook Strait. This is consistently smaller than the mainland 
form, but I can find no other differences. 
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Fin. 1 .—Malpha mum n. iron. of f»p. : rijrlit tegnion. ' ** 

Frc.. 2 .—Malpha mum n. fton. rt sp. : malo gcnitali.!, lateral view. 

Fin. 2.— Malpha dmunna n. sp. : malo iromtalia, Intoral view. 

Fins. i 9 fi. OharuH nppnsitus (Walkor) : malo genitalia, latoral mow, two typical 
specimens,from Aramoho ami Whangarii respective^ 

Fro. (>.- Ohaius opjamtun (Walker) : male genitalia, lateral viow ; Stophcn Tslawl 
specimens. 

Fru. 7.— Ohara * appanttun (Walkor : male (renitAlia, lateral view ; Arthur’s Pasj. 
specimen. 


Pace p, 324.] 



Lir. />. tic id, photo. 

Kins. 1, 2.- Oliurn* at kin. 'ton i n. sp.: male genitalia; views of two specimens. In fig. 1 
one genital style has 1 h»cii broken oft. 

Kin. X--Tirihft »7 arkelun n. non. et sp.: left teamen. (Drawing, .1. ({. M.) 

Kkj. 4.— I ht fiultima (Walker): right tegnien. 

Fn:. H.—Aka finHimn (Walker): male genitalia, lateral view. 
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There is a very dark form at Arthur’s Pass (subalpime to alpine) in 
which the veins and stigma are almost entirely black. I can detect no 
differences in structure. This form was reared from nymphs beneath stones. 

Oliarus atkinsoni n. sp. (Plate 24, figs, i, 2.) 

Length, 5 mm.; tegmen, 6*3 mm. Hose to the preceding species, 
but differing in its very much greater size and in the following particulars: 
Whole body ducted with pruinose material so that to the naked eye it 
appears greyish. Tegrnina colourless but clouded with whitish. Maero- 
triehia inconspicuous. Stigma white proximally, black distally. Genitalia 
differing as shown in the illustration (Plate 21, figs. 1, 2). The stem of the 
genitalia-styles is more deeply notched and the blade larger in proportion. 

V. Length, 5*8 nun.; tegmen, 7*5 mm. A mass of tlocculent, fibrous, 
waxy material, often as large as abdomen, projecting a considerable way 
behind anal segment and ovipositor, which latter resembles that of the 
preceding species. 

Described from fourteen males and twenty-six females. Waikanae (E. H. 
Atkinson); Wellington (J. G. Myers). In considerable numbers on the 
under-sides of the leaves of New Zealand flax (Phormium tenax). 

This large and sluggish species has gone a step further than Oliarus 
oppositus in its preference for ground herbage as distinct from bushes, and 
is found only in flax-swamps, apparently attached to the flax itself, where 
it mav be found sitting singly or in copula on the shaded side of the leaf. 

It is with much pleasure that I dedicate this species to the discoverer 
Mr. K. H. Atkinson. 


Genus 7. Tiritkana nov. 

Type : T. darkei n. sp. 

Tegrnina comparatively narrow, parallel-sided, rounded at apex. Margins 
with distinct border all round, widening out at stigma. Sc and R joined to 
about half length of tegmen ; their bases joined to M for only a very short 
distance from base. Forking of Cu just basad of separation of Sc. and R. 
Claval vein joining margin before apex, forking rather distad of half length 
of clavus. 

Longitudinal carina of vertex very short, not forked ; median frontal 
carina nor forked. Hind-margin of vertex very broadly and roundly 
emarginato. Second joint of antennae nearly twice as long as thick. Base 
of face about half width of apex. Pronotum very short, with median 
longitudinal keel. Mesonotum long and narrow, trioarinatc, somewhat 
flattened between carinae; hind-margin forming acute angle. Posterior 
tibiae unarmed. Ovipositor rather short and stout. Floecuienr waxy 
material secreted caudally. 

Tiriteana clarkei n. sp. (Plate 24, fig. 3.) 

y. Length, 3*8 nun.; tegmen, 4*9 mm. Dark chocolate-brown: vertex 
and pronotum paler. Frons wiliest at about two-thirds from base, where 
the sides arc strongly elevated; shining dark-brown. Clypeus whitish. 
Under-surfacc and legs whitish, except abdomen, claws, and distal coronets 
of tibiae, which are all dark. Antennae long and dead-black. Eyes dark. 
Pronotum posteriorly broadly angularly emarginate. Mesonotal carinae 
narrow but very distinct. Tegrnina hyaline suffused intermittently with 
yellowish. A smoky cloud extending from apex of fore-border to apex of 
clavus obliquely; clavus mostly yellowish; a fuscous cloud at base of 
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corium. Veins brownish; macrotrichia darker. Wings hyaline, smoky; 
veins fuscous. Ovipositor stout. Flocculent material in form of long silky 
fibres. 

Two females. Mamaku (C. E. Clarke); Tiritea, Palmerston North 
(R. J. Tillyard). Dr. Tilly ard’s specimen was taken in undergrowth of rain 
forest. 

I have much pleasure in dedicating this, the type of a curious endemic 
genus, to its discoverer, Mr. C. E. Clarke, to whom I am already indebted 
for much interesting material. 


Genus 8. Aka Buchanan White. 

Type : A. finitima (Walker). 

This very distinct genus is sufficiently differentiated by the characters 
given in the generic key. The tegmina are short and curved to fit the 
body. The hind legs are extremely long. The male genitalia of the 
genotype are described below. 

Aka finitima Walker. (Plate 24, figs. 4, 5.) 

Cixius finitimus Walker, List Homopt. Insects in Brit. Mus. Supply 
p. 81, 1858. 

Aka finitima (Walker): Buchanan White, Ent. Mo. Mag ., vol. 15, 
p. 216, 1879. Hutton, Trans. N.Z. Inst., vol. 30, p. 186, 1898; 
Index Faunae Nov. ZecU., p. 225, 1904. Kirkaldy, Trans. N.Z. 
Inst., vol. 41, p. 29, 1909. 

cJ. Length, 4 mm.; tcgmcn, 3*5 mm. Pale-brownish, heavily spotted 
and blotched with fuscous; a forked median longitudinal carina on vertex. 
Side keels and one median longitudinal keel on pronotum. Mesonotum with 
three strongly-marked carinae and indications of two more; finely trans¬ 
versely striate; outermost carinae bow-shaped, their concavity towards the 
centre. Tegmina hyaline ; veins fuscous and whitish in alternate stretches ; 
six fuscous spots on fore-border; a paler brownish clouded area at base, 
on centre of disc, and near apex; a distinct fuscous spot just beyond 
apex of clavus—in some specimens this fuscous spot is enlarged to form a 
great dark splash across apex of tegmen. Wings hyaline; veins almost 
colourless. Abdomen almost black. Genitalia fuscous. Genital styles 
straight-stalked, large-bladed, spatulate. Aedoagus complex, stout; three 
much-curved hooks at base of membranous appendage. 

?. Length, 5 mm.; tegmen, 4*3 mm. Ovipositor large and sabre-shaped, 
extending well beyond abdomen. Anal segment small. No pruinosity. 

Uedescribed from thirty-four males and twenty-nine females. Frequents 
lowland rain-forest, but is particularly numerous in subalpine scrub from 
3,500 ft. to 4,000 ft. Tararua Range (J. G. Myers). The tegminal pattern 
is extremely variable. In July a freshly-emerged adult was found in leaf- 
mould, showing that the nymphal stadia are probably passed in a cryptoxoio 
habitat. 

Wellington district (G. V. Hudson, T. Cockcroft, J. G. Myers); Tararua 
Range (J. G. Myers); Canterbury (Hutton): Leith, Dunedin (W. G. 
Howes). 

Mr. G. V. Hudson has given me a large handsomely marked female 
with the following dimensions: length, 6*3 mm.; tegmen, 5*9 mm. This is 
gigantic; but intermediates are not lacking, and 1 am loth to separate 
it specifically until males are discovered and dissected. 
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The Leaf-mining Insects of New Zealand: Part 4 —Charixena 
iridoxa Meyr., Apatetrw melanombra Meyr., Philocryptica poly- 
podii Watt (Lepidoptera). 


By Morris N. Watt, F.E.S. 

[Read before the Wanganui Philosophical Society, 28th October ; 1021 ; received by the 
Editor, 31st December, 1922 ; issued separately, 8th July, 1924.] 


Plates 25-31. 

(24.) Charixena iridoxa Meyr. (The Astelia-moth). (Plates 26, 26, and 

Plate 31, figs. 1-3.) 

Philpottia iridoxa Meyr., Trans. N.Z. Inst., vol. 48, p. 417, 1916. 

Genus Charixena Meyr., Trans. N.Z. Inst., vol. 63, p. 336, 1921. 

This, one of the most beautiful and striking of the endemic moths, has 
an extremely interesting life-history, and amongst leaf-mining insects its 
mine is the largest, the most conspicuous, and most interesting of all. Owing 
to its being subalpino I have had no opportunity for a continuous study of 
its habits, the present paper being the result of some five or six short visits 
to Mounts Egmont and Ruapehu, spread over the same number of years. 
Although the following notes are therefore far from complete, their publica¬ 
tion may be a useful guide to any one wishing to study this moth in its 
native habitat. Although the mine and the larval and pupal forms were 
long known, it was not until recently that the imago was successfully reared 
and the identity of the insect established. 

The curious large zigzag tracks on the leaves of the Astelia first attracted 
my attention in 1914, but it was not till Christmas, 1918, that I was aWe 
to give them further attention in the same locality, Mount Egmont. The 
zigzag markings on the leaves widened as they descended, and eventually 
disappeared into the heart of the plant; and on digging up a plant and 
separating the leaves around the bulb a white spindle-shaped dipterous-like 
larva was discovered. A number of larvae were found, but, my holiday 
coming to an end, my observations had to be left at this stage. Again 
in February, 1920, I succeeded in finding several of the curious cocoons 
containing pupae, which I later took home to Wanganui, and managed 
to keep them alive for several months, until I tried forcing them by means 
of gentle artificial wamith, when all dried up and died. 

In January, ^1922, on Mount Ruapehu, some thirty or forty plants 
containing the immature stages of the insect were secured, taken to 
Wanganui, and replanted. Having to go to Dunedin in March, 1 dug up 
some of the plants and took them with me, carefully potting them. In June 
I returned to Wanganui on a short visit, and before leaving Dunedin handed 
the plants to the care of Mr. C. E. Clarke, and took several more plants down 
when I returned. The plants all stood this repeated digging up and 
replanting. One day in early August, considering it time to place a cover 
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over the plants, I opened one of the cocoons, and what I found made me 
hastily open the rest: the worst had happened—all had recently emerged 
and flown. Less than an hour later 1 visited Mr. Clarke, and on our 
inspecting the plants I had given him, there, resting on one of the leaves 
just above its cocoon, v\as a splendid specimen of C. iridoxa. The other 
three in Mr. Clarke's care emerged during the next few days. What was 
considered to be a rare moth proves to be plentiful and widespread, its 
emergence in the very early spring being the secret of its supposed scarcity, 
since almost all alpine collecting in New Zealand has been done in mid¬ 
summer. 

The Imago. 

A most beautiful moth, metallic purple-bronze with pale lemon-yellow 
markings. 

Meyrick's Original Description.— See Trans. N.Z. Inst., vol. *18, p. 417, 
1918. 

Distribution. 

First taken on Mount Hums, Hunter Mountains, 3,250 ft., on 29th 
December, 1914, by Mr. Philpott. I think the imago was not aguin seen 
till Mr. Clarke and myself reared it as noted above The moth is, however, 
a common one, its mines being very numerous on Mounts Egmont and 
Ruapehu ; Mr. Clarke has found them plentiful on many of the mountains 
of Otago ; Mr. Philpott records them as common on the Mount Arthur 
track at 4,0(X) ft.; and Mr. Fenwick lias sent me specimens and records them 
numerous on the Milford track. 


Food-plant . 

Astelia montana (alpine bush-flax). 

The Ovum and Egg-laying. 

Nothing known. 

The Larva. (Plate 26, fig. 1.) 

A full-grown larva is 21mm. or more in length, cylindrical, spindle- 
shaped its greatest diameter about 3 mm. at the third abdominal segment, 
thence much attenuated towards either end. To the naked eye it is 
apparently without legs, these being very small, and it is very sluggish 
in its movements when exposed. The segments are shallowly incised, 
excepting the seventh and eighth abdominals. Spiracles small, brown, 
circular. Head small, flattened, light brown. General body-colour trans¬ 
parent shiny white. Tubercles and setae minute and very inconspicuous. 
Owing to the want of material of known age, no sctal charts and head- 
structure are given at present. The larva throughout its whole life mines 
within the bulb of the plant below the ground-surface. The duration of 
the larval existence, the number of moults and their respective periods, 
are unknown, though from the length of the mines and age of the leaves 
containing them one may conclude that the larval stage occupies two, if 
not more, seasons. 

The Mme. (Flate 25.) 

Commencing in the region of the tip of the leaf, the gallery, at first 
about Jmm. in width, gradually assumes its markedly zigzag character, 
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Mines «t mdujcn m le»\\rs of A'lelia Montana. (About imtiiml size.) 


Face p. 32S.1 
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Platb 26. 



Kin. ~ Full-grown larva of (\ iridora evposed, just prior to laat moult 
before constructing cocoon. (Enlarged about If; the dotted 
line indicates the track of the larva.) 

Flo. 2.—Cocoon of <\ iridora. (Slightly enlarged, showing transverse line.) 






Flo. ].— Loaves of P6lyiHH.Huni aerprut, one with the upper eutiele in pnrt reunited to 
disclose the cocoon of P. poly/unlii , showing dehiMcnce. ( \hout natmal 
size.) 

^O. 2. Mine of .*1. tntlanombra in leaf of <'eltuifiia ; photo I »v dileit contact with 
negative and transmitted light, x •=* position of first moult ; ' - *= posi¬ 
tion of second moult ; the third arrow ]M>iut«. to the cocoon. (About 

natural size.) 

Fici. 3.—Trap-door of cocoon of .1. uielaimnhra in a ('ehni&ia leaf. ( ✓ about 111.) 

fto. 4. The name, with portion of the cuticle of the leaf and roof of cocoon removed, 
showing larva and cocoon. Note the fra«s attached to the sides of the 
cocoon. (X about 10.) 
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proceeding downwards between the midrib and the outer margin of the 
leaf ; it never crossea the former barrier. As the mine descends, the angles 
of the zigzag increase in size. All mining is carried on .n the bulb of the 
plant at or just below the surface of the ground and as the leaves grow 
the gallery is stretched and elongate, and mostly loses resemblance to a 
typical mine, since the extremely tlun outer cuticle is torn and in most 
places lost, excepting in the most recent portion of the gallery. The 
zigzag formation of the mine is necessitated by the situation of the larva 
in tin 1 bulb, and its extent is dependent on the rate of leaf-growth : during 
fast growth the successive angles will be large, while slow growth will cause 
the trunsverse portions of the gallery to be almost parallel to one another. 
Occasionally one will find a length of mine fairly straight for an inch or 
so, parallel to the long axis of the leaf and most usually close against the 
midrib; the reason for tins may be found on careful search of this 
portion of the gallery a cast skin adhering to the wall shows that a moult 
has taken place here, and while the larva was laying up for the purpose 
the leaf grew sufficiently to allow it later to mine normally parallel to 
the long axis till again arrested in the bulb and forced once more to 
zigzag. 

Frequently in old leaves the mines may be found to terminate abruptly, 
or several inches may be missing; examination of the plant will reveal 
the continuation of the mine, or the missing portion, on some other leaf, 
and further examination will show that both leaves, at the time of the 
change, had been in close apposition to one another in the bulb, the 
larva having mined from one into the other, and perhaps later back 
again. One may find not a mine, but only a very faint and slight impression 
of one, on the surface of an otherwise sound leaf ; this is due to the pressure 
caused by the larva mining in the leaf next against it while in the bulb. 
Never more than one larva will be found to be mining in one half of a 
leaf, but both halves of the same leaf may be mined by separate larva**. 
Tn such eases there is, as one would expect, a direct parallelism in the 
course of the mines. Occasionally very short blind branehes or ends may 
be found at the angles of the mine, the midrib or outer edge of the leaf, 
however, preventing farther progress in that direction. 

The mine is usually on the under-side of the leaf, and is there very 
conspicuous; when appearing on the upper surface it is, as a rule, not so 
marked. The colour varies, with age, from green to dark brown. Frass 
is almost negligible; it is deposited in a fluid or semifluid state at intervals 
in small amounts, and tends to stain the leaf-substance brownish. 

In the next to last larval stadium the larva, practically mature, ceases 
mining (the gallery is now some 3 4 mm. wide), and, leaving the gallery, 
forces its way, no longer downwards, but straight up for about 1.J 2 in., 
till just below where the two contiguous leaves begin to separate; here, 
lying with the head uppermost and parallel to the axis of the leaf, it 
rests awhile; its body becomes much distended with clear fluid, and 
within it can be seen the next stadium larva about two-thirds the length 
of the old distended skin. When ready it bit's a hole in the side of the 
old skin and emerges from it, the cast skin being flattened against the 
surface of the leaf, to which it may adhere for many months The larva 
is now in its final stadium, the whole of which is occupied in the prepara¬ 
tion of the cocoon, and lasts eight to fourteen days. Total length of 
the mine, possibly 3-4 ft. 
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The Cocoon . (Plate 26, fig. 2.) 

This is constructed in rather a peculiar way. The larva, having 
moulted as above between two applied leaves, makes a transverse cut of 
about 3- 4 mm. in the outer (under) cuticle of the inner leaf, and, working 
upwards, insinuates itself under the cuticle; then, turning, it repeats 
the performance downwards, forming a shallow somewhat elliptical-shaped 
cavity between the cuticle and remainder of the leaf. The transverse 
cut extending across its middle is now repaired with silk on the inside, 
and in the completed cocoon is difficult to find. The thin outer cuticle 
receives a liberal strengthening of silk on the inside, but the remainder 
of the cocoon-cavity receives little or none. As the leaf grows in length 
it carries the cocoon up with it, and in a few months it is some little 
distance above the ground, and so offers no difficulty to the emerging‘imago. 
The exposed cocoon is by no means conspicuous ; externally, it is usually 
covered by the larval skin cast prior to the last stadium. It is shallow, 
elliptical, its ends somewhat pointed and depressed into the leaf; its long 
axis is parallel to that of the leaf; average size about 15 mm. by 3 mm. 
Owing to pressure by the larva while the leaves are still closely applied 
to one another, the leaf on the outside of the cocoon receives a hollow 
depression. The pupal stage lasts six to seven months, from February 
till mid-August. 

The Pupa . (Plate 31, figs. 1-3.) 

The pupa lies in the cocoon in an upright position, its ventral surface 
innermost. Colour at first pale creamy white, becoming later light brown, 
darker on dorsum, to black with pale markmgs on wings prior to emergence. 
It is somewhat compressed dorso-ventrally, the ventral surface being more 
or less keeled or prominent along the mid-line, so that a transverse section 
about the fourth abdominal segment would be broadly triangular in shape. 
The shape of the pupa is frequently influenced and oven slightly deformed 
by external pressure caused while the cocoon is still in the bulb. 

Male. The head as seen in profile from before or behind is square¬ 
shaped, due to the lateral prominence of the basis of the antennae; viewed 
from the side it is bluntly rounded. Ventral view : Front broad, roughened ; 
fronto-clypcal suture represented by a shallow transverse depression; 
labrum small, on either side of it a small rounded area possibly representing 
the mandible; eyes relatively large, soon become dark brown to black, 
the eye-cap. that portion of the antenna covering the hinder part of the 
eye, rather prominent and roughened with small transverse rugae; labial 
palpi ill-developed, short, constricted at £, slightly bulbous caudad, only 
about two-thirds the length of maxillae; maxillae short and broad, do not 
quite reach antennae laterad, they meet in the mid-line below labial palpi; 
coxae have a narrow origin above between maxilla and antenna and first 
leg, otherwise about one-fourth as broad as long; the first legs meet in mid- 
lino for their lower third; the second legs together with antennae extend 
to about mid-point of pupa; appearing from beneath the former are the 
third legs, more or less covered laterad, especially above, by a portion of 
hindwings, which here appear from beneath anterior margins of forewings; 
all three structures terminate about the level of junction of segments 4 
and 5. Dorsal view: The vortex is narrow* in its mid-third, being some¬ 
what expanded laterad against antennae; the front is broad and head 
devoid of cutting-plate or other specialized structure of like nature; the 
prothorax is much expanded against antennae, but in its mid-third is very 
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narrow; mesothorax is prominent and large; metathorax about hall as 
long as mesothorax, all three thoracic segments and vertex possess a median 
longitudiual sutural line; the hindwings pass beneath forewings to about 
level of spiracle on third abdominal segment. Abdominal segments of 
about equal length from 1 to 7 inclusive, 4 and 5 being if anything slightly 
larger, in width they become successively smaller from 5 to 10, this latter 
being small and bluntly rounded ; on dorsum of each segment 2-8 inclusive 
are two pairs of shallow depressions; there are no tubercles or setae, no 
tubercular scars, spines, or cremaster; there is apparently no movement. 
The spiracles on segments 2-8 inclusive are small, circular, dark brown, 
and are conspicuously situate on large flattened slightly-raised eminences. 
The genital aperture is prominent ventrad between 9 and 10. The entire 
body is slightly roughened with fine transverse rugae, these being some¬ 
what coarser on the thoracic segments and appendages. 


Yvekaue Measurements of Puta. 


.McRauri'innnt at 


Length from 
Extreme Front. 

TranH\»*MP 

r. 

Wntro-dor 

Dfamplei 



Mm. 

Mm. 

Mm. 

Bottom of labrum 


0-59 

1-52 

M3 

Bottom of labial palpi 


0*93 

1-70 

1-20 

Bottom of maxillae 

.. 

1-17 

200 

1-24 

Bottom of first logs 


3-49 

, 2-55 

1-39 

Bottom of second legs 


449 

2-50 

1-39 

Bottom of antennae 


455 

I 245 

1*36 

Bottom of wings 


i 5-38 

245 

1-28 

Bottom of third legs 


| 5-51 

! 2-35 

1-24 

Kxtremo length .. 


o:u 

.. 

• • 


Dehiscentc. 

This takes place within the cocoon, the pupa not being extruded. The 
moth forces its way through the upper end, the outer covering of the cocoon 
here being only lightly bound around its edge. In the pupa splitting takes 
place transversely along the epicranial suture, and vertically downwards 
on either side behind antennae from epicranial suture above for a short 
distance between antenna ventrad, and vertex, prothorax, and a small 
portion of forewing dorsad. There appears to be no further splitting, and 
there is no detachment of any of appendages. 


(25.) Apatetris melanombra Meyr. (The Akeake - moth). (Plate 27, 
figs. 2 -4; Plate 29, figs. 1-8; Plate 30, figs. 1-4.) 

Apatetris mdanombra Meyr., Trans. N.Z. Inst., vol. 54, p. 165, 1923. 
Epiphthora melanombra Meyr., Trans. N.Z. Inst., vol. 47, p. 206, 
1915; vol. 20, p. 77, 1888: Fereday, Trans. N.Z. Inst., vol. 30, 
p. 363, 1898: Hutton, Index Faunae Novae Zealandiae, p. 118. 
Odechia sparsa Philp., Trans. N.Z. Inst., vol. 50, p. 128, 1918. 

The Imago . (Plate 29, fig. 1.) 

Mey rick's Original Description.See Trans. N.Z. Inst., vol. 20, p. 77, 
1888. 

Type in Mr. Meyrick’s collection. 
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A much paler form occurs in Dunedin ; it was described by Mr. Philpott 
as Gelechia sparsa , poor specimens accounting for the mistake in the genus. 
1 have been able to observe and rear a long series of both forms; the pale 
variety does not appear to occur in the North Island, whereas in Dunedin 
both forms have been reared from the same food-plants, the lighter variety 
being by far the commoner. Mr. Philpott*s description appears in Trans. 
N.Z. Inst., vol. 50, p. 128, 1918. 

To his description may be added that the costal half of the forewing is 
far more densely irrorated with brown than the dorsal half. The size of 
the moth varies considerably according to the amount of food available. 
Examining all the stages and characteristics in the life-history of these 
two forms, I could find no points ol difference whatever, and conclude thut 
the pale form is only a southern variation of the dark species. T under¬ 
stand Mr. Meyrick has come to the same conclusion without any reference 
to the early stages. 


Distribution . 

The first specimens discovered were reared at Christchurch m November 
(1880 f), by Mr. K. W. Fereday, from mines in Olcarta avwenntaefolia , 
and were reported common. The moth appears to be well distributed 
through New Zealand, having been found on Mount Egmont at 3,5(X) ft. 
(North House), common, 20tli December, 1917 ; Wanganui, common, larvae 
and pupae in September; Wellington, common, larvae in June and Octo¬ 
ber, many pupae in December, the imagos emerging early in .January ; 
(lovernor’s Hay, exceedingly common; Dunedin, so common as to have 
become almost a pest in some localities. There are probably two, if not 
three, generations; larvae, pupae, and imagines may be iound through¬ 
out the summer months, though the best time to collect mines for rearing 
purposes is towards the end of November. 


Food-jAants. 

Olearia furfuracea , 0. Travrrsu (akeako), O. arborescens . 0. divavicata , 
O. niacrodonta , O. (\olensoi (tupare), O. uvicenniacfoha , 0. lacunosa , 
U . Cunmnghanm (akeake, heketara), Cchnista vrrbaswfolia (mountain- 
daisy), Celmisia Dallii. 

• 

The Ovum. 

Class, flat. Colour pale yellow, empty shells grey. Shape, as seen from 
above, slightly elongated oval, sides slightly flattened, mieropylar end 
slightly flattened and wider than its nadir, which is bluntly rounded. 
Sculpture, none. Shell roughened, shiny, very strong. After the larva 
is hatched the empty shell becomes filled with frass-granules, and may 
remain attached to the leaf for many weeks. 

Average dimensions : Length, 0*40 mm.; greatest width, 0-24 mm.; 
greatest height, 0*22 mm. 


Eggs laid singly and firmly attached to upper surface of leaf, generally 
in close proximity to midrib or one of the coarser veins. Ova relatively 
large and easily found by the naked eye. Numbers of ova may be found 
on some leaves, but are presumably not all deposited by the one parent; 
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later this will result in serious overcrowding and the last larvae to hatch 
will not reach maturity. On hatching, the larva burrows directly through 
the shell into the leaf-substance, the empty shell becoming filled with frass 
and firmly retaining its position. 


The Mhie . (Plate 27, fig. 2; Plate 29, fig. 2.) 

The chief characteristics of the mine are : Firstly, the preliminary 6 or 7 
millimetres of the gallery are closely convoluted, vermiform, or spirally 
wound round the point of entrance; secondly, a narrow gallery of 2in. to 
3 in. length ; thirdly, an irregular expanded blotch of varying size, usually 
about | square inch in area. Hatching is revealed by the dark discoloration 
of the leaf-substance under the ovum. The mine throughout its length is 
close beneath the upper cuticle of the leaf, and is very conspicuous ; there is 
very little sign of it on the under-surface. In the second part of the mine 
the gallery increases evenly in width ; its borders are more or less even, 
depending chiefly, however, on the nature of the leaf, as also does the general 
course of the mine. In the North Island akeake [(). Cunninghamii) the 
coarse network of veins causes the direction of the gallery to become 
tortuous, and the margins very irregular, whereas in Celmisia verbascifolia , 
with its almost parallel veins, the gallery is in almost all casos comparatively 
straight, occasionally looped back upon itself either on the same or the other 
side of the rib that it is following ; here, too, the margins of the gallery are 
uniform and even. There is rarely any tendency to the formation of blind 
branches. The midrib, except in its terminal part, forms an effectual 
barrier to the young larva. In its terminal part the mine expands into an 
irregularly shaped blotch. Where several larvae are mining in the same 
loaf their mines do not tend to cross one another or coalesce unless or until 
the available leaf-substances become scarce; in such eases one may find 
several larvae working in a common blotch produced by the coalescence of 
the several galleries. The cuticle over the mine when fresh is sufficiently 
transparent for the grey frass to be seen within the mine, but it rapidly dies 
and dries, becoming dark brown and very conspicuous, the more so since the 
leaf-aubstance in close proximity to the gallery becomes at first paler in 
colour; later all the leaf-aubstance that has been cut off from its direct sap- 
supply by the mine dies ami becomes almost indistinguishable from the 
mine itself, exaggerating the size of the mine. Mined leaves usually die and 
fall shortly after the emergence of the imagines. Frass is finely granular, 
and more or less fills the gallery. 

Habits of the Larva . 

The first moult takes place where the first part of the gallery joins the 
second—that is to say, after the first moult the larva mines n a more set 
direction. The duration of the first stadium is subject to much variation 
owing to climatic conditions, and may be any time from a fortnight or 
even less in summer to several months in winter. The second moult 
occurs about 25-30 mm. beyond the first; the increase in the width of 
the gallery becomes more marked from tliis point on. The position of 
the moult is generally disclosed by a short diverticulum ou the lateral 
margin of the gallery, within which will be found the cast larval head- 
piece. It is the obstruction by the cast headpiece that causes the larva 
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to mine to one side of it. Duration of the second stadium, about three 
weeks. The positions of the moults can easily be found in old mines by 
removing the leaf-cuticle under a dissecting microscope and searching for 
the easily-found cast head-capsules. The larva ceases feeding for two or 
three days prior to each moult. The third and final moult takes place 
within the cocoon at the time of pupation. Duration of third stadium, 
about four weeks. The transition from gallery to blotch in the third 
stadium is quito gradual, not abrupt, the blotch being only the expanded 
terminal part of the gallery. This is best seen in mines in the leaves of 
the Cetmisia , for in Olearia the coarse network of veins causes the blotch 
to be composed of incorporated portions of the earlier gallery. 

Average length of larva at end of first stadium, 3 mm.; at end of 
second stadium, 5 mm.; when fully grown, 8 mm. The final act of the 
larva is to construct the cocoon within the blotch. Larvae appear to 
hibernate during their first instar, or else within the cocoon before 
pupating. Larvae are most plentiful in January, August, and November. 

The larva . (Plate 29, figs. 3-8.) 

Full-grown, 8-12 mm. Cylindrical, slightly flattened dorso-ventrally, 
greatest transverse diameter at prothorax, abdominal segments gradually 
tapering caudad. Head retractile, very dark grey to black. Prothorax 
possesses a black dorsal shield only lightly chitinized along mid-line; it 
also possesses a pair of small black ventral plates. Abdominal segments 
full and rounded, last segment possessing four small black areas around 
venter. True legs and prolegs absent and replaced by fleshy protrusible 
swellings at dorso-lateral and ventro-lateral margins of all thoracic seg¬ 
ments and abdominal segments 1 to 7 inclusive; on thoracic segments 
the ventral swellings possess each a small incomplete ohitinous ring within 
which are situated three minute setae. Colour grey with darker mid¬ 
dorsal stripe; before pupating the larva becomes much lighter in colour; 
in all stages the ground-colour is darker on dorsal and ventral surfaces. 
Spiracles small, circular, inconspicuous. Skin covered with minute thickened 
chitinous plates, these arc largest on dorsal and ventral surfaces, and are 
absent over apiceB of segmental protuberances; on dorsum of each seg¬ 
ment the skin between these plates is more chitinized than elsewhere, 
apparently in minute ridges radiating out from the plates; this extra 
thickening occupies a definite saddle-shaped area on dorsum directly 
between protuberances, behind which there is a narrow extension down¬ 
wards. Setae microscopic. 

The head-capsule and its structure are shown in the figures; all are 
camcra-lucida sketches. 

The chaetotaxy is very difficult to determine, owing to the minuteness 
of the setae; in the figure these are greatly exaggerated. Alpha is placed 
below beta in prothorax, but in all other segments beta appears to have 
been pushed directly ventrad to alpha by the fleshy protrusion before 
mentioned; epsilon is above rho on the prothorax, mesothorax, and 
metathorax, below it but still above the spiracle in the abdominal seg¬ 
ments, absent in 9; eta is closely associated with kappa on all segments 
excepting 9; nu is placed at a distance from pi in the thoracic segments 
pi is. normal; tau is a minute seta in front of the leg-swelling on the 
thoracic segments and abdominals 1-7; sigma is normal; there are a 
number of minute subsidiary setae as shown in the figure, but the 
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importance of these cannot be estimated till other species of this and 
closely allied genera have been observed. 

The Cocoon. (Plate 27, figs. 3, 4.) 

An oval structure of white silk constructed within blotch-mine. It is 
attached to both roof and floor of mine, over which surfaces the silk is 
not so thickly deposited as elsewhere. Circumference is usually thickly 
covered with frass-granules. Average length, 7 mm.; width, 3 mm. The 
final act of the larva prior to pupating is to prepare a small circular 
trap-door for the time of emergence; this is generally in floor of cocoon, 
but may sometimes be in roof towards anterior end; occasionally there 
are two trap-doors, one at either end. The trap-door is kept shut by 
several strands of silk, its average diameter being 1-B nun. Construction 
of the cocoon occupies three to four days. 

The Pupa. (Plate 30, figs. 1-4.) 

Cylindrical in shape, slightly flattened laterad, extremities bluntly 
rounded. Head possesses no specialized structures and is devoid of 
sculpture ; labrum well up between eyes; mandibular areas small; 
maxillary palpi apparently absent; labial palpi either not shown or 
only a minute portion to be seen directly caudad to labrum in a slight 
V between maxillae ; maxillae broad above, but much constricted in 
caudal half, extending as far as mid-point of pupa slightly beyond first 
legs; have a slight transverse wrinkling; antennae narrow, meet in 
mid-line at about their middle and extend to about lower level of seventh 
abdominal segment in female, and as long as forewings in male ; show no 
distinct segmentation. First legs occupy all space between antenna and 
maxillae below eye and extend not quite so far caudad as maxillae, slight 
transverse wrinkling; second legs occupy short interval between antennae 
and first legs, they do not extend so far caudad as the latter; slight 
transverse wrinkling; forewings firmly soldered down to ventral wall and 
occupy about half ventral aspect of pupa, they meet in mid-line below 
antennae and extend as far as lower extremity of eighth segment in female 
and caudal extremity of pupa in male, are sculptured with rather coarse 
transverse rugae ; third legs not seen ; only a very short strip of hind- 
wings to be seen dorso-laterally as far as second segment. Prothorax 
somewhat expanded against antennae but practically lost in mid-third; 
it bears two pairs of short setae - one dorsal, one lateral. Mesothorax 
forms a prominent hump in dorsal profile, possesses a slight medio-dorsal 
ridge, and is sculptured with fine transverse rugae ; possesses four minute 
setae on either side. Metathorax small, it also has four minute setae on 
either side of caudal extension of mesothorax. Pupal skin covered with 
minute thickenings of cuticle as in larva. Abdominal segments possess 
minute setae, segments 4-8 inclusive having one dorBal to spiracle on 
either side and two closely approximated and ventral dose against dorsal 
wing-margin ; segments 1, 2, and 3 all possess dorsal setae, but wing 
covers ventral pair except in 3 where one of the setae is free ; 9 and 10 
possess no setae. On dorsum of all abdominal segments excepting last 
two is slight transverse ridge caudad. Apparently no movement once 
pupal skin has hardened. Spiracles small, circular, dark brown, slightly 
eTevated, those of segment 1 overlaid by the dorsal wing-margins. No 
cremaster. Colour of pupa golden brown. Average duration of pupal 
stage about thirty days. 
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AVKRAOK MEASUREMENTS OF PlTPA. 


Mi'OKuremttnt at 

Length from 

Transverse 

Ventro-donml 

Extreme Front. 

Diameter. 

Diameter. 


Mm. 

Mm. 

Mm. 

Bottom of eyes 

0-53 

1-00 

100 

Bottom of first legs 

2-41 

1-24 

1-47 

Bottom of second legs 
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1-24 

1-47 

Bottom of maxillae 

2*59 

1-24 

1*47 

Bottom of antennae 

417 

0*53 

0-55 

Kxtreme length .. 

4*53 

Dehiscence. 




Pupa not extruded from cocoon. Transverse splitting occurs along 
epicranial suture. Maxillae, eye-pieces, labrum, mandibles, clypcus, and 
front remain in one piece, are detached above but remain fixed to puparium 
can dad. Legs and antennae on either side become detached from wing- 
margins above. Medio-dorsal splitting through prothorax and mesothorax. 
Further transverse splitting occurs between prothorax and vertex, vertex 
thus becoming wholly detached ; it, however, generally has one or two 
slips of integument holding it to puparium. 


(26.) Philocryptica polypodii Watt (The Poly podium-moth). (Plate 27, 
fig. 1 ; Plate 28; Plate 30, figs. 5-8; Plate 31, figs. 4-11.) 

llarmuloqa polypod u Watt, N.Z. Jour. Sri. A Tcch. y vol. 4, p. 257, 
1921. Philocryptica polypodii Mevr., Trans. N.Z . /W., vol. 54, 
p. 164, 1922. 

The I mayo. 

A pretty little moth having an average expanse of 11 mm. Forewings 
in female light brown in ground-colour, with a conspicuous dull reddish 
outwardly-oblique band near apex, and inner third of costa clothed with 
dark-bluish scales, the remainder of wing with small darker-brown 
markings principally along dorsum, with a diffuse area of dark-bluish, black, 
and brown scales at tomus; hindwings brown. Male differs in that fore- 
wings are almost entirely dull-bluish excepting for small apical area beyond 
oblique bar which is almost black; average expanse, 12 mm. 

The original description appears in N.Z. Jour. Sci. A Tech, above quoted. 

General Notes. 

This moth was first discovered in 1919, when reared from mines obtained 
in the Botanical Gardens, Wellington. Its coloration and markings give 
it excellent protection when resting amongst the dead or dying leaves of its 
food-plant, and it is possibly due to its itieonspicuousness that it has not 
been taken before, Rince its mines arc common in a locality worked very 
thoroughly by expert entomologists. In the resting position tlic wings are 
folded tent-wise over the body and the apices have the appearance of being 
pinched together. When disturbed the moth runs about actively with fre¬ 
quent momentary pauses, and when on the wing flight is rapid and erratic. 
1 have never seen the imago in the field, but Mr. Hudson tells mo ho has 
taken two this last season. No parasites have as yet been obtained. 
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Distribution. 

First found as noted in the Botanical Gardens, Wellington. The latvao 
were obtained on 8th August, 1919, and commenced pupating during the 
first week of October, the imagines emerging from 20th October till 1st 
December, 1919. A plentiful number of mines and full-grown larvae were 
found at Wanganui on 26th September, 1921, and again at Wellington 
during the same week. 1 have received one doubtful specimen ol the mine 
from Mr Philpott at Nelson, 29th December, 1921. 

Food-plant. 

Poly podium serpens (Cyclophorus serpens), a small thick Heshy-leaved 
tree-climbing fern, common throughout New Zealand. 

The Omni and Egg-laying. 

Nothing at present known. 

The Mine. (Plate 28 ) 

The mine in its earlier stages is a narrow gallery, commencing as a 
rule near base of leaf and in general running along midrib. From this 
gallery a varying number of blind branch galleries of varying lengths are 
given off, frequently having a common origin and presenting a stellate 
appearance. These radiating galleries rarely give off secondary branches, 
ami in earlier stages of larva seldom reach outer margin of leaf. The leaves 
being relatively small and the larva voracious, the mine with its branch 
galleries soon occupies major portion of leaf and causes it to wither, where¬ 
upon larva forsakes the old leaf and enters a fresh one, the mine still being 
a gallery with blind irregular branches As larva grows the gallery increases 
in width up to about 1-5 2 mm. In many cases a larva may forsake a 
leaf after having mined but a very short distance, and in consequence a 
number of leaves may be attacked by a single larva. In later stages the 
width of gallery increases up to about 3 mm., and ends finally m an irregular 
blotch which may occupy entire leaf. The mine from beginning to end is 
close against upper cuticle of leaf, and there is little or no evidence of it to 
be found on under-surface. The galleries cross each other in all directions, 
and the cuticle covering them very soon becomes light brown m colour, 
that over the final blotch becoming dark brown to black; frequentlv the 
surrounding leaf-substance dies and blackens, and masks the actual size of 
the blotch. Margins of galleries are even and parallel. Central portion 
of leaf is always the most mined, and the midrib offers no barrier whatso¬ 
ever. It is rare to find more than one larva in a leaf. Frass is coarsely 
granular, dark green or brown to black in colour according to age, and is 
irregularly distributed throughout mine. 

The Larva. (Plate 31, figs. 4-11.) 

Length when full-grown about 12 14 min. Cylindrical; ground-colour 
bright green, head and prothoracic shield dark grey-brown; skin trans¬ 
parent, disclosing a bright-green alimentary canal and dorsal vessel. 
Tubercles small, green; setae light grey. Skin covered with minute pile 
except in vicinity of tubercles. Thoracic legs normally developed ; prolegs 
on segments 3-6 inclusive and 10; ventral prolegs possess complete circles 
of 16-18 crochets each, the anal prolegs possess only a semicircle of 10-12 
crochets each. Spiracles small, circular. 
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The head-capsule and its setae are shown in the figure; arrangement of 
eyes, antenna, labrum, and mandible are reproduced in Plate 31, figs. 4-6, 
and need no further comment. 

Alpha is a small seta present on all segments except 9; beta is larger 
and placed caudad to and below alpha except on the prothorax where 
it is nearest the meson, and on the mesothorax and metathorax it is 
included in the same tubercular area as alpha but situated almost 
directly ventral to it; on segment 9 tubercular areas of beta are con¬ 
tinuous across dorsum. Jn prothorax cephalic row on shield contains 
alpha, gamma, and epsilon, caudal row containing beta, delta just below 
it, and rho which is caudad to and between gamma and epsilon and above 
and cephalad to spiracle ; on mesothorax and metathorax rho and epsilon 
occupy same tubercular area, the latter being a minute seta placed above and 
in front of rho, whereas in abdominal segments it is below rho, and both 
are above and somewhat in front of spiracle excepting in 8 where they 
are entirely in front; on 9 epsilon again rises above rho. The kappa group 
contains eta and kappa both in the common tubercular area situated 
below spiracle and well in front on prothorax when* the minute seta eta 
is directly cephalad of kappa, on remaining thoracic segments it is 
somewhat below and on abdominal segments is slightly above kappa ; 
the group on abdominal segments being immediately beneath spiracle. 
Theta appears in mesothorax and metathorax as a minute isolated seta 
between and caudad to kappa and rho groups. Mu is absent. Pi ocours 
on all segments, it is closely associated with the minute seta nu on pro- 
thorax, the two occupying a common tubercular area above and slightly 
behind base of leg; on mesothorax and metathorax nu is far cephalad, 
and is absent on abdominals. Tail contains two setae in front of base of 
leg on thoracic segments, two minute setae on segments 1, 2, 7, and 8, 
three on segments 3* 6, and is absent on 9. Sigma is present on all 
segments. The chaetotaxy of segment 10 lias not been attempted, but 
the map of the setae is given in Plate 31, fig, 7. 

Habits of Larva . 

The nomadic existence of the larva has already been noted. The 
exit from mine may be either through upjier or lower cuticle -there 
would appear to be no special choice; but the entrance into a fresh leaf 
is always through lower cuticle. In any exceptions to the above it will 
be found that the upper surface has been closely covered by another leaf. 
As a preliminary to commencing a fresh mine in a new leaf the larva will 
spin a slight canopy of silk under which it may gain a certain amount of 
protection and support. Twelve hours will sec the larva totally within 
the leaf, and in order to get under cover as soon as possible it can contract 
into a remarkably short length-from 1cm. to 4 mm. Moulting takes 
place within the mine; the number of moults and duration of stadia are 
not known. When disturbed the larva exudes a black fluid from the 
mouth, and if shaken from a leaf while outside the mine will utilise a 
fine silken thread by means of which it may find its way back. 

The Cocoon . (Plato 27, fig. 1.) 

This is a cylindrical structure of thin white silk constructed within 
the final blotch-mine. Usually in central portion of mine, and from its 
anterior end to outer margin of leaf there extends a slightly-curved silken 
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tunnel. At margin of leaf a narrow slit is prepared by larva prior to 
pupating. This slit is 2-3 mm. long and is usually slightly on under-surface 
of leaf. Tunnel is about 1 cm. in length and 3-4 mm. in diameter; the 
slit at its termination is not protected by silk but remains naturally 
closed. Frequently the leaves containing the cocoons wither and fall to 
the ground. The cocoon proper is about 1 cm. m length and externally 
is closely invested with frass-granules; a slight curtain of silk separates 
anterior end from tunnel. In dead leaves containing cocoons, these and 
their tunnels can readily be detected from the exterior on both aspects 
of the leaf since the surrounding cuticle becomes shrunken and so leaves 
them in relief. 


The Pupa. (Plate 30, figs. 5 7.) 

Pupa small but stoutly built, bluntly rounded cephalad, abdominal 
segments becoming attenuated caudad and terminating in a bluntly-pointed 
cremaster. Lateral wing-margins relatively straight and parallel, ventral 
profile of thoracic appendages well rounded, most prominent at level of 
second abdominal segment. 

Head -front situated more dorsad than ventrad, possessing a pair of 
short dorsal setae; vertex not very distinctly defined; clypeus possessing 
three pairs of minute setae as shown in Plate 30, fig. 5 ; labrum with a slight 
tendency to be bilobular; eye but little covered by antenna; mandibular 
area relatively large and clearly defined; maxillary palpi short, situated 
caudad to eye and occupying short interspace above first leg between antenna 
and maxilla ; labial palpi short and narrow ; maxillae broad above but 
constricted caudad, about twice as long as labial palpi; antennae of about 
equal width throughout, not markedly segmented, do not extend beyond 
second legs in either sex, and are slightly longer in male than in female ; 
first legs short and stout and about half length of second, their caudal 
extremities separated by second coxae ; between maxillae and first legs, 
but not extending beyond the latter, lie the femora of first legs ; second 
legs have a narrow strip above, are widest in mid-third, and, meeting in 
mid-line, lie closely adjacent in their caudal third, terminating about 
central point of pupa; forewings extend as far caudad as fifth abdominal 
segment, below second legs they are separated in mid-line by a small 
strip of hindwings, appearing from beneath which are the caudal extremities 
of third legs, which extend just slightly beyond forewings; a narrow slip 
of hindwing appears caudad to forewings. Prothorax narrow, restricted 
in mid-dorsal region, and somewhat expanded laterad; mesothorax with 
distinct mid-dorsal suture whioh extends also into metathorax. Beyond 
a slight microscopical roughness or pitting there is no sculpturing. Spiracles 
small, circular, and slightlv elevated, those of first abdominal segment 
covered by hindwings. Abdominal segments 2-8 inclusive possess two 
transverse rows of dorsal spines, anterior row being slightly waved and 
possessing a single line of small stout spines, posterior row straighter, 
extends slightly farther laterad than anterior, and its spines are more 
minute and more numerous ; in second segment anterior row is very poorly 
developed, whereas posterior row is most poorly developed in segment 8; 
dorsal row is present on segment 9 in male only and is poorly developed. 
Cremaster flattened dorso-ventrally and bluntly rounded at apex, boars 
a small series of &-8 slender hooklets, mostly situated ventrad. Genital 
aperture apparently situated on segment 8 in female and on segment 9 in 
male, well developed; anal aperture well marked on segment 10. 
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Head-setae have already been mentioned, abdominal segments possess 
minute setae on same plan as larva ; alpha and beta are both present on 
the rnesothorax and metathorax, beta being closer to the dorso-meson; 
in the abdominal segments alpha is nearest dorso-meson, is the only seta 
on segment 1 ; segment 2 bears alpha and beta only; rlio appears in 
front of and dorsal to the spiracle in 3; kappa, eta, and mu appear in 4, 
and in segments 5 9 inclusive setae are the same as in larva; 10 has no 
setae ; proleg-sears are absent. Limited movement can take place between 
segments 2 3, 6-7 ; free movement between 3-4, 4-5, 5-6. Colour at 
first green, the abdominal segments becoming brown and later dark grey, 
darker on the dorsum : dorsum of thoracic segments dark grey to black, 
wings black mottled with brown, eyes black, appendages mottled golden 
brown and black. 

Pupa to be found during October and early November. Length of 
pupal existence under favourable conditions about four weeks. 

Avert \«r. Measurements of Pcpa. 
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The pupa forces its way along tunnel and is extruded from exit at margin 
of leaf as far as caudal extremities of forewings. Splitting occurs mid- 
dorsally through the whole length of rnesothorax, prothorax, and dorsal 
head-piece, Transversely along epicranial suture, extending along entire 
hinder margins of antennae. Transverse splitting also occurs laterally 
between prothorax and rnesothorax, and prothorax and dorsal head-piece, 
but these do not become wholly detached. The front, antennae, eye¬ 
pieces, and other head-structures all remain in one piece, but may become 
wholly detuched from rest of puparium. Leg appendages on either side 
together with lower portions of eye-pieces are separated by mid-vertical 
splitting, and, becoming free from antennae latorad, form two plates entirely 
free below and only precariously attached above. Third legs remain 
attached to wing-cases and are not included in above. 
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Illustrated Life-histories of New Zealand Insects: No. 2. 

By G. V. Hudson, F.E.H., FN.Z.Inst. 

I Read before the Wellington Philosophical Society , 30th Style mbrr % 1921 , r&'eioed by 
Editor , 13th October , 1921; issued separately 8th July, 1924.] 

Plato H2. 

I did not originally intend to include the Coleoptera within the scope of 
these notes, but, having had the good fortune to breed four species during 
the past season, 1 am tempted to publish the results, more especially as 
these beetles all belong to families of whose preparatory stages little is 
known. On this occasion 1 also include an account of the life-history 
and habits of a member of the order Herniptera (suborder Ilomoptera). 

Order COLEOPTERA. 

Family Trogositidae. 

Leperina sobrina. (Plate 32, fig. 8.) 

Leperina sobrina White, Manual N.Z. Coleoptera , 1, 178. 

This interesting beetle is fairly common in the neighbourhood of Wel¬ 
lington. its larva is found in burrow's in the solid timber of various trees, 
the specimen actually reared having been discovered in the stem of a dead 
mkau-palm (Itkopafostylm sapida). The length of the full-grown larva is 
about Jin. It is very stout, with a horny blackish-brown head ; a semi¬ 
circular horny plate on the back of the second segment and two smaller 
plates on the dorsum of each of the third and fourth segments. The hind- 
body is very soft and fat, ochreous-gTey ; the terminal segment is black 
and very horny, armed above with two strong projecting processes. (See 
Plate 32, fig. 9.) The pupa state is spent in the burrow inhabited by the 
larva, and the perfect beetle remains hidden in this retreat for many days 
after its emergence whilst its integument gradually hardens and acquires 
its natural colours. 

Family Cucujidae. 

Cryptamorpha brevicornis. (Plate 32, fig. 5.) 

Cryptarwrpha bret'ieornis White, Manual N.Z. Coleoptera , 1, 221. 

This very active beetle is often abundant under the loose bark of felled 
hinau-trees (Eleocarpus dentatus), especially when saturated witli moisture. 
The larva (Plate 32, fig. 6), which is even more active, is found in similar 
situations. Tts length when full-grown is about } in. The antennae are 
about three times the length of the head, the body elongate narrow and 
much flattened, dull greenish-brown with a pair of pale spots on segments 
5-11 inclusive and a darker dorsal streak throughout. The armature 
on the terminal segment consists of a long forkod process, rising almost 
vertically from the dorsum, and when seen from above very much fore¬ 
shortened. This larva is almost certainly carnivorous. The pupa (Plate 32, 
fig. 7) is secreted in a crevice on the inner side of the bark, its terminal 
segments remaining enclosed in the old larval skin. The beetles emerged 
in December. 
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Family Tenebrionidak. 

Paraphylax varius. (Plate 32, fig. 1.) 

Paraph ylax van us Broun, Manual NX. Coleoptera , 1, 355. 

This very remarkable beetle was discovered by Major Broun at 
Whangarei. It has occurred occasionally in the Wellington District, but 
is, generally shaking, a rare insect. The larva (Plate 32, fig. 2) inhabits 
the large shelf-like fungi (Fames) which grow on the trunks of large 
forest-trees, apparently preferring those wliieh have become detached and 
are in a partially decayed condition. Its length, when mature, is 
about Jin. It is a cylindrical, bright ochreous-yellow grub, with a hard 
integument, furnished with six strong walking-legs and a shining reddish- 
yellow head ; the second segment is rather large, covered with numerous 
short reddish bristles ; the remaining segments are somewhat uniform 
in size with a dense row of reddish bristles around the middle of each ; 
the posterior segment is furnished with a blackish horny ridge near its 
base, and two very large recurved hook-like processes at its extremity. 
This larva drills tunnels through the very hard inner substance of the 
fungus on which it feeds. About a dozen specimens were found in 
September, almost full-grown, and the beetles emerged in February. In 
the natural state the beetle has been found from August until April. 
Single specimens have usually been discovered adhering to the under 
surfaces of logs, but on one occasion I found over sixty specimens on a 
large detached fungus, from which evidently they had recently emerged. 


Family Melandkyidae. 

Mecorchesia brevicornis. (Plate 32, fig. 3.) 

Mecorchesia brevicornis Broun, Bull. NX. Inst 1, ii, 116. 

This species is rather a rare beetle around Wellington. The larva 
(Plate 32, fig. 4), which was found under the bark of a recently felled 
rimu (Dacrydium cupressinum) f is a rather elongate cylindrical grub, 
wholly ochreous, smooth, and shining; segments 5 to 9 inclusive are 
furnished with very prominent dorsal humps bearing on their summits 
numerous minute booklets ; the anal armature consists of two rather short, 
slightly recurved, homy processes. As only a single larva was found and 
reared, it is desirable that, when possible, the life-history be verified by 
the rearing of additional specimens. 

This species was temporarily named Hylobia nigricans in 1890, but 
no description has Wen published under that name. Subsequently a 
description, which appears to refer to the same insect, was published by 
Major Broun, in 1914, under the name of Mecorchesia brevicornis , and I 
have adopted this name accordingly. 

In connection with the special armatures present on the terminal 
segment in each of the beetle-larvae referred to above, it may be of 
interest to state that similar armatures are very frequently found on 
beetle-larvae which spnd their lives in burrows in solid wood. The 
object of these remarkable structures is, I believe, to protect the larva 
from enemies approaching from behind. In many cases the burrow is so 
narrow that the larva cannot easily turn and bring its jaws into operation, 
and the need for some special means of defence from a rear attack is 
therefore obvious. 



Jmu. 1 .—Put a ph plate vat t us Broun. 

Fin. 2. l-arva of P. van us. 

Flo. ,'l. MvnnrZ ips ia hrpvimntiH Broun. 
Fro. I^irvu of .1/. btenrorutt. 

Fju. ft.— ('n/ptatnat pha btrvtrot •//* >Vhi(<*. 
Fm. (». larva of (hnvitonus 


Flo. 7.— Pupa of C. brerirorm*. 
Fio. H.— Leperina aofnitta White. 
Fio. 9.—larva of L . noZtrnta. 

Flo. 10.— Oliarxn op posit us Wnlkr 
Fio. 11.—Nymph of (). nppnsitus. 
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Order HEMIPTERA. 

Suborder Homoptera. 

Family Cixiidak. 

Oliarus oppositus (Plate 32, fig. 10.) 

Oliarus oppositus Walker — 0. marginal is Walker: Hutton, Trans . 
N.Z. Inst. f 30, 186. 

The nymph of this little frog-hopper may be found roumionly, for 
most of the year, under logs and stones, and is of exceptional interest. 
(See Plate 32, fig. 11.) Its length when full-grown, excluding the 
woolly secretion attached to the three terminal segments of the body, is 
about Jin.; the rostrum, which reaches to the hind coxae, is thin but 
well developed ; the antennae are inserted in concavities beneath the eyes, 
and apparently consist of two large and almost globular joints, a small 
cylindrical penultimate and a small setiform terminal joint. The nymph 
inhabits small cavities or tunnels under logs or stones which have been 
excavated by earthworms, ants, or other subterranean dwellers. The 
woolly substance attached to the interior segments of the abdomen is 
extremely delicate and is very easily detached, so that loose fragments 
of it are sometimes found in the burrows frequented by the nymphs. 
These nymphs are often, though not by any means invariably, found 
closely associated with a large ant (Ponera castanea ? ?) On one occasion 
1 observed an individual ant whose head had become involved in a mass 
of the fluffy secretion. The ant was making the most strenuous efforts 
to rid itself of the obstruction, using its forelegs with great vigour to 
that end. This incident suggested to me that the probable object of the 
fluffy secretion was to protect its owner from enemies. The nymph is 
fairly active, and the fluffy wool projects a considerable distance beyond 
the end of its body. Any predaceous insect or other enemy would thus 
be likely to seize hold of the fluff, and before it could get rid of this 
substance the nymph itself would have ample time to make its escape. 
The white colour of the fluff would also make it fairly conspicuous even 
in a very dim light, and would thus invite an enemy to seize hold of it. 
Nymphs when much handled soon lose the fluffy secretion, but I have 
found that it is completely renewed within the space of three days. 
Specimens are sometimes found having the “ broad fluffy tail ” con¬ 
siderably longer than it is shown in the figure. The perfect insect is 
found amongst grass and other vegetation throughout the summer. 
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Maori Plaited Basketry and Plaitwork: 2 , Belts and Bands , Fire- 
fans and Fly-flaps, Sandals and Sails . 

By Tk Kaxgi Hiroa (P. 11. Buck), D.S.O., M.D. 

[Kind feffort tht Auckland Institute, Nth Dei ember, 1022; received by Editor, 81st 
December, 1022 ; isnned *• epmutely, 8th July, 1924. | 

IMates 33-40 
INTRODUCTION. 

Part I of this article (4) was confined to the technique of plaiting mats, 
baskets, and burden-carriers its it exists among the Whanganui tribes. 
In this second part use has also been made of any available information 
from other tribes. 

I. BFLTS AND BANDS. 

Plaited bands are divided into two kinds—those used on the person, and 
those used in connection with the cooking of food. The bands used on the 
person as articles of dress or ornamentation are again divided into (a) fillets 
for the head, and (b) belts for the waist. 

(a.) Fillets. 

Narrow plaited bands of white wefts are used as ornamental fillets for 
the head. They are called tipare or lopare. Feathers used to decorate 
the hair are known as pare, as are also any hands or wreaths for the hair. 
The tipare forms a convenient support for the feather pare. Williams (1) 
also gives kotaha as “ Part of a chief’s head-dress, consisting of a fillet in 
which feathers are stuck/’ These fillets aie usually plaited with four 
wefts, and when completed form a narrow band with serrated edges. 
The ends of the band are joined together to form a circlet which fits 
over the head above the blows. The technique is admirably shown in 
figs. 1-9, prepared by Mr. J. McDonald. Two sets of two wefts con¬ 
nected by a portion of undivided butt are interlaced to form a check 
as shown in fig. 1. In the figures the parts with parallel lines denote 
one surface of the weft, and the dotted part denotes the opposite surface. 
It will be seen that the edges are sharply defined by folding the under- 
weft diagonally over the outer margin of tBe weft above it. In this 
bending or folding over, the other surface of the folding weft is exposed. 
If each stage is followed as described under the figures, the technique 
will be found to be quite simple. 

This form of plaiting is very similar to a plait used m the making of 
European straw hats. Ratzel (2) figures a similar plait from Hawaii, and 
says it was probably introduced. The Maori say it is an old plait, and 
the Ngati-Porou Tribe of the East Coast call the plait itself mekameka . 
As Europeans in New Zealand were not in the habit of plaiting straw, it 
is difficult to see in what way they could have imparted such knowledge 
to the Maori. The Maori may have dissected an old straw hat and thus 
obtained the technique of the plait, but it seems to be definitely pre- 
European. (See Plate 33.) 

Fillets of coloured flax-fibre woven after the manner of the taniko , or 
ornamented borders of cloaks, arc very popular, but do not belong to 
this article. 




Flu. 1. Wefts in position : two dextral, two sinistra 1. 

Flu. 2. Turn weft 4 to the Jeft, and under weft 1. 

Fiu. 3.—Turn weft 4 diagonally to right, and under weft 2. 

Fiu. 4.—Turn weft 1 homontally to right, and under weft 3. 

Flo. ft. -Turn weft 1 diagonally to left, over weft 3 and under weft i. 

Fiu. 0. -Turn weft 3 horizontally to loft, and under weft 2. 

Fiu. 7.—Turn weft 3 diagonally to right, and under weft 1. 

Fto. 8.—Turn weft 2 horizontally to right, and under weft 4. 

Fiu. 9.—Turn weft 2 diagonally to left, over weft 4 and under weft 3. This completes 
the cyole by bringing the numbered wefts baek to the position they occupied 
in fig. 1. Cany on as from fig. 2, and continue until the icquired length 
is reached. 
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(b.) Belts. 

Most of the Maori garments used as jupes or kilts had their own 
strings for tying round the waist. The waist-mat of the piupiu class, and 
the smaller aprons, or maro, were fastened on in this manner. Best (3) states 
that some of the maro were drawn between the legs and fastened behind 
to a belt. On ordinary occasions old woven cloaks were worn round the 
waist as a rapaki, or kilt, and such needed a supporting band or belt. 
A strip of flax, a cord, or a piece of rope was often all that was necessary. 

The kawe, or burden-carrier, was often used by women as a belt. The 
usual way to carry a kawe, when not in immediate use, was to tie it round 
the waist. A single plaited band, of the same technique as one of the 
bands of the kawe, was also used as a belt. (See Plate 35, fig. 1.) 

In addition to these, however, special belts were made. All belts 
come under the generic term tatua . The term tu was also applied to 
the belts used by warriors in battle. In old incantations referring to the 
preparations for combat the word tu is applied to the warrior's belt, and 
also to the special incantation recited when girding it on. Such a one is 
the following:— 

Homui tabu tu, 

Home a tabu maro, 

Kia kurua , 

Kia rawta, 

Kia harajtaki maun ho it nri, 

Kia harajmfo maua ho it nguha. 
lit maro riri it maro , 
lit maro nguha tt maro. 

He tnaro kai taua. 

(.Jive me my belt. 

Give mo my maro. 

That they may be girded on, 

That they may be fastened, 

That I may be joined with Wrath, 

That I may be united with Fury. 

The maro is the maro of battle, 

The maro is the maro of fierce anger. 

It is the maro that destroys war-parties. 

Men's Bolts : Tatua whara . 

These are plaited into a flat band, with white and dyed wefts of 
about | in. in width. They usually have coloured designs worked in them. 
On the east coast of the North Island they are also called tatua pupara , 
whilst on the west coast they are called tatua kotara. 

The plaiting is commenced in the same manner as the beginning of 
the best floor-mats of the porera class (4). The white and black wefts 
are usually in sets of six or more, united by an undivided portion of the 
butt end of the leaf. The undivided portions help to lock the wefts when 
the plaiting is commenced. It is usual to have all the black wefts running 
the one way, and the white the other. The beginning-edge is carried on 
for a length of from 36 in. to 38 in. In Plate 34, fig. 1, it will be seen 
that all the sinistra] wefts are black and the dextral white. The un¬ 
divided butt ends show up well, with the black ends forming the upper 
layer, and the white the lower. In the belt figured the blaok ends are 
much longer than the white. The plaiting is oarried on in the usual way 
with a twilled stroke. In the belt in Plate 34, fig. 2, there are, from the 
bottom or beginning, five horizontal rows of alternate white and black. 
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The first row is composed of white twilled twos, then follow black 
twilled threes, white twilled twos, black twilled fours, and again white 
twilled twos. In the row of black twilled threes, as the name implies, each 
black weft crosses over three whites, and in the twdled fours each crosses 
over four. Thus variety is added to the design by making the black 
bands wider than the white. These horizontal bands are teimed pae by 
the Whanganui people. Further variety is now introduced by “ changing 
the stroke ” in each succeeding weft of the same colour. Thus in the 
succeeding set of black wefts each alternate black crosses one weft whilst 
the others cross two,* and check and twill strokes are combined in the 
same row to change the pattern. The next set ot white* wefts continues 
the alternate twill and check, or two and one, and before the* bounding 
even line of white twilled twos is reached the intervening spaces are filled 
up with black threes and ones. The result is a regular series of small 
white figures set in a black background, bounded above and below by 
white bands. This design is called kowhiti on the east coast of the North 
Island, and mawhiti in the west. Amongst the Ngati-Porou the term 
kowhiti is applied to the plait in which check and twill strokes alternate 
as it does in the kowhiti design above. The technique is carried on to form 
three double rows of the kowhiti motive, separated by black bands of 
twilled fours. As a convenient width has now been reached, the upper 
portion of the plaiting is finished off in horizontal bands of alternate 
black and white. 

The side-edges are formed by turning the wefts back into the body 
of the plaiting without reversing the surface as in floor-mats. Thus it 
will be noticed that on the left of Plate 34, fig. 1, after the black sinistral 
wefts which go to the left have passed the left marginal dextrai weft 
going to the right, the black sinistrals have no further white dextrals to 
interlace with. But from below up, as each black sinistral comes to the 
left side-edge of the plaiting, it is turned back at right angles into the 
body and functions as a dextrai weft. Hence both sinistrals and dextrals 
to the left of the left marginal white weft are black, and the plaiting of 
the triangular portion bounded by the left border, the upper border, and 
the left marginal white weft is completely black. For tlie same reason 
the triangular portion to the right of the right marginal black weft is 
completely white. These triangles of one colour can occur only when all 
the wefts of one colour go in the same direction at the beginning-edge. 
The width of the completed plaiting is about 6 in., and the result is a 
strip of floor-matting 38 in. by 6 in. 

On the upper border the wefts are left long without fixing or cutting. 
The upper and lower borders are folded back so as to conceal the ends 
of the wefts. It is usual to fold down the four comers a little more than 
the rest of the border. The band is now folded or doubled on itself, and 
the ends of the wefts kept tucked away out of sight between the two 
layers. This reduces the width of the belt to about 2| in. The free edges 
are drawn together with a strand of prepared flax-fibre. In these days 
they are usually sewn together with needle and thread. 

The cords for tying are generally attached by passing a length of 
prepared fibre of the requisite thickness through holes piercing both 
thicknesses of the band at either end. The fibre is drawn through to the 
middle of its length, the two halves brought together, divided into three 
equal portions, plaited into a cord with a three-ply plait, and finished off 
at the end with an overhand knot. In length the cords arc 18 in. and 
upwards. 
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The belt is worn with the sewn edge uppermost. At times the edges 
are not sewn together, and the belt is then used as a pocket for containing 
various articles. Best quotes the tradition of Taukata having brought 
the kao, or rooked and dried kumara , to New Zealand in such a belt. 
The Aotea tradition states that ltongorongo, the wife of Tun, brought the 
seed of the kumara in her belt from Hawaiki. From this historical 
incident arises the saying applied to the kumara in the Taranaki district, 
Tc tatua o Bongorongo (The belt of Bongorongo). The width of the belt 
may be more than 2^ in., some saying that it was made much wider so as 
to protect the abdomen from hostile thrusts on the battlefield. The unout 
ends of the wefts tucked between the folds of the belt further thicken it 
and give additional protection. 

Best (3) mentions that similar belts about 4 in. wide were used by women, 
and that in them the whakakoktkoki , or zigzag design, was a favourite one. 
I have described tie 1 kowhiti design above in detail, as it also seems a favourite 
one in old belts. Various other designs were used. Other variations were 
secured by using alternate dcxtrals and sinistrals of one colour. The 
pingao (Sci)pus [rondosus) was used in coloured designs because of its 
yellow colour. Thus the colours used were, as in floor-mats and baskets, 
white, black, and yellow'. In modern times European dves are freely used. 

Women’s Belts : Tn. 

These consist of several plaited strands, as against the single wide 
band in the men’s belts. The available information was collected by Mr. 
Elsdou Best (3) from the Tuhoe Tribe, lie was fortunately able to get 
samples made for the Dominion and Auckland Museums, and thus save 
this class of belt from being irretrievably lost. The strands are plaited 
after the manner of cords (whin), and are quite distinct from the plaited 
bands of the tatua whara class, which is true plaiting, or raranga. The tu 
are worn by women only. Best distinguishes three varieties, from the 
material used—viz., karetu (Hierochloc redolent), maurea (Caret lucida and 
C . comans), and tnuka or prepared flax-fibre. 

(1.) Tu-karetu .—These consists of a number of plaited strands (kawekawe 
or kawai), which have a tau f or plaited cord of dressed flax-fibre, attached 
to each end for tying round the waist. Tin 1 strands are plaited with wefts 
of the leaves of the karetu , which arc 1 from 1J ft. to 2 ft. in length. The 1 
midrib ( tuaka ; is removed from each leaf, as it becomes very brittle when 
dried, and thus breaks easily. The wvfts are about in. in width. The 
length of the many-stramled part of the belt varies. In those obtained by 
Mr. Best for the* Auckland Museum they an 1 29£in., 34^ in., and 49jin. 
respectively. The number of strands varies, being usually about ten. In 
the three belts mentionrd they are eleven, ten, and five. 

The karetu wefts are plaited into a continuous braid, the length of which 
depends on the length of the belt and the number of strands required. Thus 
in the ten-stranded belt above the* plaited karetu braid is 28 ft. 9 in. in length. 
The number of wefts is twelve, anjl they are usually plaited in the rauru 
pattern, the technique of which will bp described when dealing with ropes 
and cords. It forms a neat flat braid about J in. wide. Fresh wefts are 
added during the course of the plaiting. The requisite length having been 
attained, the cord is looped backwards and forwards so that when the ends 
of the loops are stretched apart the total length of the braid is divided up 
into a number of strands of the required length for the belt. 
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The Urn , or flax-fibre cord, is attached in the following manner: The 
length of flax-fibre sufficient for plaiting the cord is doubled on itself. The 
loop or bight so formed is pussed through one of the loops formed by the 
doubling-back of the karetu strands, and the I wo ends of tin* fibre passed 
through the bight, as in tying a single lark's-head knot. The bight is 
drawn tight round the loop of strands, and thus the flax-fibre is fixed, and 
one end of the belt sharply defined. The two ends of fibre are divided 
into three equal portions and plaited into a three-ply braid. It is usually 
about 2ft. in length. As it thins out towards tin* end the three-ply braid 
may be changed into a two-ply twist and finished off with an overhand 
knot. The same process is repeated at the other end of the belt. When the 
belt has an uneven number of strands an end of the continuous karetu 
cord will be at each end of the belt. They are usually incorporated in one 
oi the divisions of the /aw, and plaited in with it for an inch or so to fix them. 
With an even number of strands both ends of tin* karetu braid will be at 
one extieniity of the belt. They aie then usually knotted together with a 
reef-knot. The tan are usually of black dyed fibre. Red-dyed fibre is some¬ 
times used iu addition to the black, in which ease a length of one colour 
is looped round all the strands, whilst the other is looped round some of the 



strands, and usually crossed over the first loop. The plaiting of the tan 
is then of the rauru pattern. The black or red and-black tying-cords lend 
contrast to the yellowish karetu strands, improving the appearance of the 
belt. The karetu has a sweet-smelling odour, which recommended it to the 
women. (Sec Plate 35, fig. 2.) 

(2.) Tu-7naurea.- This belt was sought after by women on account 
of the reddish-yellow colour of the maurea leaves when dry. It is made in 
exactly the same manner as the tu-karetu. The w*efts ar< much narrower 
and more brittle. According to Best (3), they were strengthened bv the 
addition of some flax-fibre. The nuiurea braid is about J in. in width. 
The specimen in the Auckland Museum is 31 in. long with black flax- 
fibre cords of 20 in. each, and it has eleven strands. 

(3.) Tu-tnuka .—This is made altogether of nmku (dressed flux-filne). The 
one in the Auckland Museum has twelve strands, an equal number being red, 
black, and white. The strands are composed of round, thick cords about 
J in. in diameter, and form a heavier, stronger, and better-looking belt 
than the previous two. The strands are prepared in a peculiar manner 
and, though not really coming under the heading of plaiting, Best s (3) 
description of the technique is included for the sake of completeness. The 
strands arc composed of two cords, each of which has been prepared from 
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two threads twisted together by the miro process on the ban* thigh. These 
two cords are then twisted together in a similar manner for a short section. 
“ The operator then holds tightly the end of one of these cords and pushes 
the other back until, instead of enveloping the held cord in a long spiral, 
it appears to be seized round it at right angles.” The same result would 
be achieved if one cord were stretched tight and the other twisted round 
and round it to make a close continuous whipping, but of course the Maori 
method is much quicker and simpler. The operation is carried on in 
sections. A section is twisted on the thigh (miro), and then pushed down 
(koneke or pahuhu ); the next section is then twisted and pushed down, and 
so on until the required length is obtained. At the finish the pushed- 
down cord is knotted round lhe held cord. Each strand is prepared 
separately. The length of each strand is about 42 in. At cither end of the 
seized strand there is a continuation of the two constituent cords. All 
those at one end are united by simply plaiting them on in a square plait 
to form the tau t or tying-cord. In the belt described the white cords arc 
concealed under the red and black cords so that only the latter two colours 
show in the tau. Each tau is 26 in. long. As the tau thins out, the square 
plait is changed into a flat raurv plait, and the last 4 in. is finished off with 
a tvro-ply twist ending in an overhand knot. (See Plate 35, fig. 3.) 

The many-stranded belt of the tv variety must be an old type, as it is 
found in Polynesia. The Niuean kafa is a belt composed of many strands 
of fine braid plaited from human hair. One in my possession contains 
sixty-nine strands, and is 35£ in. long. The hair-braid is continuous, and 
looped at either end of the belt to take the tying-cords. Percy Smith (5) 
mentions some as containing over a hundred strands. Similar belts are 
described from Tahiti. 


Cooking-bands. 

Bands used in connection with cooking are termed paepae umu (oven- 
bands) in regions on the west coast of the North Island. In other parts 
they are also termed kopae , koropae , kopaepae , koropaepae , konae , and 
koronae. They are used to place round the circumference of the umu , or 
hangi (earth-oven), to act as a raised rim, preventing the food heaped up on 
the heated stones from falling out. When the pieces of unburnt wood 
have been removed and the heated stones levelled, the paepae is placed 
in position, the food heaped in and covered with the tapora mats and a layer 
of earth to keep in the steam generated from the water that is sprinkled 
over the food. These bands may be divided into two kinds. 

Paepae raranga: Plaited Band. 

This a band 4 in. to 6 in. wide, made from green flax. The method 
is to take four full blades, remove the edges, bend the butts, and split 
down the blades to this bending, as in commencing the kono , or cooked- 
food basket. Each weft is thus a half-blade, and the wefts are in pairs 
connected by a portion of undivided butt. One pair of wefts is interlaced 
with a check stroke through the other three pairs, as shown in fig. 11. The 
upper left marginal weft, 1, is bent over at right angles to its course and 
interlaced through the others crossing it. The alternate wefts are separated 
into two layers to allow the crossing-weft 1 to pass between and continue 
the oheck pattern. The others, 2, 3, and 4, follow in order, the bending- 
over defining the upper border of the band. The lower border is com¬ 
menced by the left lower marginal weft, 7, being bent upwards at right 
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angles and passing between the layers of alternate wefts. Weft 8 follows, 
and so the lower edge is defined. This process is continued, alternately 
working from the upper and lower borders, until the requisite length of 
6 ft. or 6 ft. is reached. Fresh wefts are easily added by laying a fresh 
one over the shortening weft as it is bent back from the border and 
passed between the two layers separated for its reception, the butt end 
of the new weft being placed level with the border from which a shortening 
weft was bent back. The continuation of the plaiting locks the new weft 
in position. A simpler way is to push the butt end of the new weft back 
along the course of the shortening weft for the width of the band. 

The ends of the wefts are cut short, and can be turned baok and 
interlaced under crossing wefts to keep them in position. The two ends 
of the band are brought together and may be tied. 



Flos. 11-13. -Details of pat pat raranqa (plaited band). 

The paepae raranga thus forms a continuous band which enoiroles the 
wnu. It is set on edge, and is also called a paepae whakatu (upright 
oven-band). Being made of green flax, the wefts shrink and become loose 
after being used, at the most, twice, when they are cast aside and fresh 
ones made at no cost and little labour. 

There is another variation of the plaited paepae umu made by the Ngati- 
Porou of the east coast. The full blades are bent at the butt as usual, 
but the two half-blades are opened out into a long single weft connected 
at the middle by the undivided butt portion. Six or more blades are 
used. Fig. 12 represents six blades laid down in the order of the numbers 
against them. They are crossed at their butt-junction in such a manner 
as to be alternately above and below—or, in other words, so as to con¬ 
tinue a check plait. The plaiting is commenced with the six elements on 
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the left by defining the lower border of the band. Weft 2 is bent at 
right angles to its course by a half-turn backwards and passed under 4 
and over 6. A lialf-iurn forwards is just aft good, but in the figure back- 
turns are shown. This weft must go under 4 and over 6 to continue the 
check plait. Weft 4 is now turned and passed under 6 (see fig. 13). The 
half-turns made define the lower border of the band. As there are no 
crossing-wefts for 6 to engage, some elements must be brought in from 
the upper set. The right one of the upper three, weft 5, commences the 
upper border just as the right one of the lower three commenced the 
lower border. Number 5 is given a half-turn forward and passed over 
3 and under 1 as in fig. 13. Wefts 3 and 1 follow in a similar way, so that 
both borders and the width of the band are defined. The check plait 
is continued and the width of the band maintained as in the previous 
typo described. Wefts reach the end in a point with an even number of 
wefts on either side : these are tied together to prevent the band becoming 
undone. The other half of the bund is commenced by plaiting the six 
wefts on the right in a similar way. These wefts, it must be remembered, 
are the other halves of the flax-blades already used. Fig. 13 shows them 
in position, oil the readers right, ready for the start. Commencing at the 
lower border, it must be remembered that we are going in the opposite 
direction, and diagramatically the processes are reversed. Weft 1 takes a 
half-turn forward and passes in front of 3 and behind 5. Weft 3 follows 
suit and passes in front of 5. Weft 6 above takes u half-turn backward 
and passes behind 4 and in front of 2. This has to be done to keep up 
the same stroke. I have deseribed it theoretically so as to follow the 
diagram and interest the reader with a plaiting problem. What really 
does happen on commencing the second side is that the plaiter simply 
turns the work over, when the wefts lie in the same direction as in the 
previous half of the work, and the work is done in exactly the same way. 
Thus, turn fig. 12 over mentally, maintaining the same upper and lower 
borders : tin* wefts to be plaited now lie to the left, and weft 1 will 
correspond to weft 2 in the previous half. It will take a half-turn back¬ 
ward and pass behind the first crossing-weft, which will be 3, and in 
front of the next, which will be 5. When the second half is completed 
the ends are tied together to correspond with the circumference of the 
earth-oven. Reference to fig. 12 will show that the plaiting was worked 
from right to left, whereas the other direction is that usually adopted. 
The woman 1 watched plaiting a pae umn , as it is usually termed in the 
east coast, plaited it in this way, and my notes and rough diagram 
naturally followed it. 

This method aims at getting a longer weft and so avoid joining fresh 
wefts in, as in the usual west-coast method. The joining is done at the 
beginning, as it were. (See Plate 36, figs. 1, 2.) 

A better class of band is plaited with narrower wefts whioh hav£ been 
lightly scraped. The stroke used is often the kowhiti , where twilled twos 
and a check alternate. According to the plaiters, this thickens the band 
and assists it in standing on its edge. The twisted or braided band which 
follows was not used by the Ngati-Porou. 

Paepae whiri: Twisted Band. 

This variety is made from bundles of narrow wefts of flax, and plaited 
with a three-ply braid into a thick band of varying width. The wefts 
are of unprepared flax, and are narrower than the usual wefts for baskets. 



Thans. N.Z Inst., Vol. ofi. 


Plats 33. 



Tiparc (fillet for the head) worn b % > Rihipcti, the plaiting t‘A]>ert of 
Operiki, Wanganui River. 


Face p . Jj2,] 




Trans. N./ Inst, V'ol. o’ 


Pi ti t 34, 



! atua wham (man's belt). ofienecl out to &ho\\ technujue ui ciijes. 
/ atua a tuna, folded and edtre^ tucked in as when woin 


Plate r> 



Trans NZ Tnit Vol 55 


Plate 36. 





Trans. N Z Inst , Vol 5 j 


Plate 37. 



Flo 1 Piupnt ahi (tire fan) 


Fli. 2 —Palunqnro (fly flap) 




^1 hans N / Inst , \m w 


Tiatk 38 



Pnuumr (sandals) l pper surface of sandals foi light foot. 

>n 1 ( hnh stroke, taki-taln la<mg strand* turned bach to show detail of heel, 

upper elements of double wefts twisted over knotted stiancl back on to 
upper surface of heel pait , lower elements show cut off ends projecting 
beyond heel mat gin 

Flu. 2 —Twilled two stroke, fortta lac ing strands in position and tied 

Flos. 3, 4 Under suiface of tigs 1, 2 






I HANS \ / fNM , \oi ■»"> 


PL411 W 



•triiid'. iie fru\ed tiinnuh 


Phans \Z 1nst,Vol 5) 


Pi ATE 40. 



Ht 7 , or mamnru (sail) tiom Museum Bulletin So 



Te Ranch Hiroa.— Maori Plaited Basketry and Plaitwork. 353 


The butt ends are not specially scraped, though they show a tuft of fibre 
from the takirikiri process of tearing the strips off the butt end of the leaf. 
The strips are allowed to dry a little, so as to avoid subsequent shrinkage. 
The whole bundle of strips is divided into two equal parts. The strips 
composing one part are knotted together at their thin ends, corresponding 
to the narrower tip end of the leaf, with an overhand knot. The strips 
are then separated into three equal parts, and, commencing from the knot, 
are plaited in three-ply braid. As the strips increase in width the band 
naturally thickens and widens. The plaiting is continued for about 11 in., 
when the three equally divided parts of the other half of the strips are 
added, one to each ply. The strips are reversed, the wider butt ends 
of the added strips being plaited in first. The added strips materially 
increase the thickness of the band, until the butt ends of the first set are 
reached, when the band gradually tapers off until the tip ends of the 
second end are reached and finished off with an overhand knot. The total 
length of the band I am describing is 46 in. Its width in the middle is 
2£in. and thickness 1J in. The part of the band between the tapering 
11 in. at either end maintained the fairly even width of in., and there¬ 
fore the business part of the band is roughly 2 ft. in length. It was thus 
neoessary to have two or three bands to encircle the oven, the tapering 
ends, being too low, being overlapped by the wider parts of the neigh¬ 
bouring bands. (See Plate 36, fig. 3.) 

These braided paepae lasted a long time, and were hung up in the 
cooking-houses after use. They make a strong serviceable band, but owing 
to their narrower width the food is more likely to flow over than with 
the wider-plaited bands. On the other hand, they save the trouble of 
seeking out fresh flax before cooking each meal. 

6. FIRE-FANS: PIL'PtU AM. 

Fans, which must have been well known to the Maori in Polynesia, 
were soon forgotten and discarded in the colder climate of New Zealand. 
So far as one can gather, there were no fans used for directing a current 
of air towards the heated face. The sole representative of the well-made 
and artistic fans of the various Polynesian islands was a rectangular strip 
of plaited flax used for fanning a smouldering fire into flame. To avoid 
the repeated use of the fire-plough, with its somewhat strenuous exertion, 
the coals of a fire which had completed its immediate work were covered 
over with ashes so as to keep them alive. To restart the fire the ashes 
were parted, and the coals, which had smouldered slowly, were fanned into 
a glow as the kindling-wood was added. The bankmg-up of fires was an 
ancient and important method of preserving a light, and is illustrated in 
the following incident. One of my tribal ancestors, who had been reduced 
to weakened circumstances owing to the untimely death of his six elder 
brothers and their warriors, was subjected to a series of annoyances by a 
neighbouring sub-tribe. This was done in order that he might be con¬ 
strained to leave the district without an actual declaration of active 
hostilities. When he went inland, his previous day’s catch of fish, hanging 
up to preserve, were surreptitiously removed. When he went afishing, his 
stacks of fern-root, drying in the sun, were similarly appropriated. The 
limit of forbearance was reached when the live coals of his banked-up fire 
were abstracted. The coals were not put out with water, as active signs 
of interference would have been noticed ; but, like the fish and the fern- 
root, they simply disappeared—they faded away. The sole Burvivor of 
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powerful family, realizing his impotence, spake bitterly and said, “ Ko 
te moko ta kau i au ; mehe ko te moko % a Rangi-nui-te-Ao , e mana ana tc 
kohatu, e mana ana te tukUuki ” (“ Alas! the tattooing of my face was in 
vain; were it but the tattooing on the face of Rangi-nui-te-Ao, then the 
stone club and the stone pounder would be backed by the authority of 
power ”). Rangi-nui-te-Ao was the eldest of the seven brothers. This 
saying reached the ears of Tukutahi and Rehetaia, the jxjwerful kinsmen 
of the helpless one. Inquiries and explanations led to the advent of a 
war-party, which effectively -but that is another story. 

The ahi-ka-roa , the fire that has been alight for a long period, is a well- 
known term in establishing claims to land. It takes its origin from the 
custom or necessity of not allowing the fire to becomo extinct. 

Apart from the method of rekindling a cooking-fire, charcoal fires were 
the ordinary means of heating the wkarepuni , or dwelling-houses. The 
lack of ventilation prohibited the use of wood, owing to the nuisance 
created by smoke. The charcoal as it burnt down was covered by a deposit 
of ash, which was usually gently waved off with the fire-fan ere a fresh 
supply of charcoal was added. 

The necessity for a fire-fan was further occasioned by the general 
repugnance of the Maori to blowing a fire with the breath. This took its 
origin from the prohibitions imposed by the law of tapu. If a chief blew 
on an ordinary fire, the breath, coming aB it did from hiB sacred or tapu 
head, impregnated the fire with tapu and prohibited its use for cooking 
purposes. Food is noa, or common, and at the opposite extreme to tapu, 
and food could not be cooked on such a fire. If cooked inadvertently, the 
tapu affected those who partook of it, and the act thus transgressed the 
chief’s tapu . The act of cooking food on Buch a fire was also a direct 
insult to the chief, and i* is probable that the abstaining from cooking was 
due not only to fear of the supernormal guardians of the chief’s tapu, but 
also to fear of active human reprisals. Thus the principle of blowing a 
fire with the human breath was dangerous, and was avoided by using a 
mechanical contrivance, the fire-fan. In these degenerate socialistic days 
the fear of tapu has vanished to a great degree, and the fire-fan has lost 
its monopoly. Two generations ago, however, every old woman had her 
fire-fan, which, when not in use, was kept under the edge of a floor-mat 
flanking the fire. 

The fire-fan is generically known as piupiu ahi. The many words used 
to express fanning a fire were also used for the fan. Such are towhiriwhiri, 
kowfouwhiu , powaiwai , and powhiri. The technique of the fire-fan is quite 
simple. Ordinary wefts of green flax are plaited, usually with a twilled- 
two stroke, in the manner of a miniature floor-mat of the taka variety. The 
one figured in Plate 37, fig. 1, is 8} in. long by Sin. wide. The beginning- 
edge may be done by plaiting the butt wefts with a three-ply braid as in the 
taka mat. The kopetipeti finish is often used with the hiki plait as well. 
In the fan figured, the beginning was simply commenced by interplaiting 
the wefts for a short distance and then using the kopetipeti finish to secure 
them. The last wefts of the finishing-border are sometimes continued into 
a braid to form a loop by which the fan may be hung up; though, as 
mentioned, it is usually kept under the edge of a floor-mat. 

6. FLY-FLAPS: PAT UNO A BO. 

The fly-flap, or fly-whisk, of Polynesia again finds a modified repre¬ 
sentative in New Zealand. The fuifui logo of Niue and /tie of Samoa are 
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made of braided sinnet, a number of strands being tied to a handle and the 
free ends left unplaited. They resemble the horse-hair fly-whisks used in 
Egypt. In many of the Pacific islands, Niue especially, swarms of flies similar 
to the house-fly frequent the highways and byways, and swarm round unde¬ 
fended human beings in myriads. In Niue it is rare to see Natives walking 
about in the daytime without leafy branches constantly in motion to 
prevent these pests from alighting on them. To a man with any feeling 
of pride in himself the fly-whisk is an indispensable part of his everyday 
equipment. In New Zealand the protection of the living from flies was 
unnecessary, and the fly-whisk of Polynesia disappeared. 1 have heard 
members of the Aupouri Tribe of the far North say that their high chiefs 
were so tapu that dire results took place if a fly that had alighted on their 
sacred heads subsequently alit on food. One man stated that to prevent 
such calamity attendants were careful to prevent flies from alighting on 
such chiefs. The immunity of the living Maori, however, was not shared 
by the dead. In olden times one of the weaknesses of the Maori was 
that of keeping their dead above ground for as long as possible: a too- 
hurried burial was looked upon as a disrespect to the dead. Grief must be 
allowed a considerable time to demonstrate its intensity. Even in these more 
enlightened days, owing to the desire of distant relatives or mourners to 
view the corpse, a good deal of trouble is sometimes experienced by the 
Department of Health in obtaining speedy burial in cases of death from 
infectious diseases. By-laws have had to be enacted under the Maori 
Councils Act to ensure burial in four days in the winter, three days in 
the summer, and twenty-four hours in the case of infectious disease. It 
can be understood, therefore, that in ancient times a corpse before being 
finally disposed of attracted more than the usual number of flies. To 
meet this the fly-flap, that had been discarded for the living, was retained 
or reinvented for the dead. Sinnet and horsehair not being available, 
and dressed flax-fibre causing more trouble than seemed necessary, the 
Maori form of fly-flap underwent a complete change. It has no connection 
with the fly-whisk of Polynesia except in part of its function. 

The object was to attach to a handle a flat surface of sufficient area 
to ensure swatting a fly that had alighted on a corpse. As the appliance 
was only for the one corpse, and was not kept afterwards, no great care was 
taken in material selected or art displayed in the making. A thin rod 2 ft. to 
3 ft. in length, of manuka or other wood, formed the handle. A short piece 
of similar wood from 5 in. to 6 in. long was placed across the long rod about 
2} in. to 3 in. from one end. This formed a cross with three equal limbs, 
the fourth long limb forming the handle. A strip of lightly scraped flax 
about J in. wide was then used to form the flat striking-surface of the flap. 
It was crossed over the middle of the front piece of wood, and then, working 
from this centre outwards, was wrapped in succession round each of the 
four limbs of the cross. Reference to fig. 14 will show that the flaxen strip 
is crossed over the anterior surface of tne limb, wrapped completely round 
it, and crossed over itself on its way to the next limb. Thus the stroke used 
is a wrapped stroke identical with that used in the decorative panels of 
houses (6). As each turn of the strip follows the shortest distance between 
two limbs of the oross, it follows that the figure developed is a square set 
on an angle, and thus appearing somewhat lozenge-shaped. This stroke 
was continued until the strip reached tho ends of the throe short limbs 
of the oross, when the end was tied. As each turn between the limbs was 
made, the strip of flax overlapped the outer edge of the previous turn, and 

18 * 
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so presented a close surface. The completed figure maintained its lozenge¬ 
shaped appearance from the long axis of the handle passing diagonally 
through opposite corners of the square. It is interesting to note that the 
name of the fly-flap, patu mjato , is given to some of the lozenge motives 
in the decorative lattice-work of house-panels. The Ngati-Porou of the 
east coast called a fire-flap a hauhau ranyo. Occasionally a strip of flax 
dyed black was alternated with the white to give a decorative effect. 
Occasionally, too, there might be two cross-pieces instead of one, this 
producing a six-sided figure. (See Plate 37, fig. 2.) 

Though practically confined to use in connection with corpses, the fly- 
flap has on occasions been used for the destruction of flics in a living-room. 
Some years ago, when Maori political prisoners from Taranaki were confined 
in the Wellington gaol, the number of flies disturbed their slumbers in the 
summer mornings. Thirty men of the Ati Awa Tribe made fly-flaps and 
successfully conducted a campaign of extermination. The news of their 




Fia. 14.—Fly-flap : front. Fia. 15.— Fly-flap : back. 

Fig. 15 shows that the flax strip crosses the posterior surface of the arms of the 
cross horizontally or vertically, whereas on the anterior surface it crosses diagonally. 

success reaching the neighbouring Ngati-Kuanui Tribe, a formal invitation 
conducted with all the etiquette appertaining to ancient warfare was sent 
to the Ati Awa. The thirty warriors, fully armed, obeyed the summons, 
and conducted the attack so vigorously that in a short space the Ngati- 
Kuanui tribal prison-cells were utterly cleared of the enemy. Ceremonial 
speeches were then made by the indebted tribe, and a large (for a prison) 
quantity of tobacco handed over with due observances to the victorious 
war-party. It was one of these successful veterans who constructed the 
fly-flap above described. Thus the temporary incarceration of my own 
tribe has resulted in the recording of an ethnological item of some small 
interest. 

Flat ornaments made like the fly-flap were used on the ends of the plumes 
(hihi) of a canoe. They were also called patu ngaro } from the origin of 
the motive. The same motive is also used in some fish-traps, such as the 
torehe and the tutoko. They were used as bait-rests, a strand of flax or fibre 
being passed over the bait and round the projecting arms of the cross to 
secure it in position. The Whanau Apanui Tribe, of the Bay of Plenty, 
term the bait-rest of the torehe trap a pouraka . 
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7. SANDALS: PARAERAE. 

Sandals were plaited from flax, or the leaves of the Cordyline australis. 
They seem to have been quite common in the South Island. Skinner (7) 
mentions that on the Poutini coast they were also made of mountain- 
grass, and that in expeditions from five to twenty pairs were carried by 
each individual. They were quickly worn out in rough stony country 
or in swamps, and when a halt was made more were manufactured from 
whatever material was available. In the North Island the use was not so 
universal. The Whanganui and East Coast people know nothing of them, 



Flos. 16-18.—Diagrammatic representation of sandal: 16, the solo: 17, half -the 

heel; 18, the lacing. 


and regard them with scepticism. In Taranaki, however, they were worn 
until fairly recently by old men at Parihaka. They say they were used 
to protect the feet from the frost as well as the rough stones on the beaches. 
They were also used in the Taupo and Moawhango districts, where thoy were 
termed parekereke. Best (3) states that in the Tuhoe country special ones 
were plaited from the tumatakuru shrub (Aciphylla squarrom) for crossing 
the Huiarau Range. A rough kind of combined sandal and legging is named 
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tumatakuru after the plant Aciphylla. In the South Island the name tumatar 
kuru is applied to the wild-irishman (Discaria toumatou —“ matagowry ”), 
the name for the various species of Spaniard (Aciphylla) being taramea. 
In Tuhoeland, according to Best (3 y p. 653), Aciphylla squarrosa is tumata- 
kuru , A. Colensoi being taramea . Shortland (11, pp. 209-10) when journey¬ 
ing up the coast of Canterbury in January, 1844, used sandals, which he 
said were made of leaves of flax or ti (Cordyline australis ), the latter being 
the tougher. The ordinary sandals were paraerae; a double-soled kind, 
called toruay were used on the stony beach, and lasted several days. 
“ They no doubt,” writes Shortland, “ owed their invention to the necessity 
of protecting the feet from the snow, and the sharp prickles of the small 
shrub ‘ tumatakuru * (Discana toumatou Raoul), which is very common 
on the plains, and often lies so much hidden in the grass, that you first 
become aware of its presence by your feet being wounded by it.” In the 
interior oi the plains the plant is a tree 11 ft. or more in height. 

Mr. D. McKee Wright found two pairs of these sandals in a cave in the 
Upper Taieri, Otago, with other material proving that they were of old manu¬ 
facture. Hamilton figures them in vol. 29 of the Transactions of the New 
Zealand Institute. Through the kindness of Mr. F. V. Knapp, of Nelson, 
in whose possession they now are, 1 have been able to figure them for this 
article. The wefts are double, and the thick butt ends of the blades are 
used as much as possible. One pair, plaited with a check stroke, taki-tahi , 
had not been used, and the flaxen strqw for tying them on the feet were 
wound round the sandals and across the instep. They were 11 in. long, 
4} in. across the toes, and narrowed down to 3£ in. across the instep and 
3 in. across the heel. Fig. 16 is a diagrammatic representation of one, but 
reference to Plate 38 shows that by tightening the wefts the part that 
corresponds to the little toe is rounded off and so approaches more nearly 
the shape of the foot. The wefts are f in. to $ in. in width. Five long 
double strips are used, and those, by being bent in the middle, form ten 
wefts. The technique may be followed by referring to fig. 16. Commencing 
at the big toe, 1, the first strip is twisted on itself in the middle and runs 
diagonally from the big-toe corner towards the right to form two dextral 
wefts, A and B. The second strip, 2, has one part, V, passed through the 
loop of the first strip, above B and below A. It goes to the left and 
functions as the first sinistral weft. The other part, C, is twisted forward 
at right angles to V and runs parallel with A and B to act as the third 
dextral. The third strip, 3, has one part, W, passed over C, under B, and 
over A, thus continuing the check stroke and acting as the Becond' sinistral. 
The other part, D, is twisted forward at right angles to W and runs 
parallel with 0 to form the fourth dextral. The fourth strip, 4. is treated 
in a similar way. The left portion, X, acts as the third sinistral, and 
continues the check by passing above D and B and under C and A. The 
right portion, E, runs parallel with D and completes the five dextrals. It 
will be observed that there are now five dextrals and only three sinistrals. 
This is due to the first strip, 1, having been twisted round so that both 
parts run parallel to one another to form two dextrals. The fifth strip, 
5, is now treated in a similar manner to the first, only in the opposite 
direction. The left portion, Y, carries on as the fourth sinistral by passing 
over E, C, and A, and under D and B. As the appropriate width of the 
sandal has been reached, the remaining portion, Z, must be twisted baok 
into the body of the article. It is therefore twisted back to run under 
E C and A, and over D and B, and to lie parallel with its first limb as 
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the fifth sinistral. Thun is the tale completed. The strips 1 and 5) by being 
doubled round, lock the wefts in position on being tightened. They not 
only mark the ends of the toe-border, but commence the two side borders. 
Thus, on the left side, the first weft to project beyond the side edge 
oommenced by A is the first sinistral weft, V. This is now twisted back 
into the work at V 1 to function as a dextral. To continue the check stroke 
it must pass above the first crossing-weft that it meets—namely, W. The 
rest follows automatically. The next left-hand weft to emerge beyond 
the border thus defined is W, and it is twisted back at W l . On the right- 
hand border the first weft to emerge beyond the defining weft Z is the last 
dextral, E. This is twisted back at right angles at E 1 , passes under the 
crossing-weft D to continue the check, and carries on as the sinistral. So 
the plaiting proceeds, wefts being turned back as they reach the side 
borders. Thus V, which started as a sinistral weft, by the turn at V 1 
becomes a dextral, and at V a on the opposite side becomes a sinistral again. 
It will be noticed that the turns at the edges are made with a backward 
turn on the left and with a forward turn on the right. It is immaterial 
which way the turn is made so long as a similar one is made on each border 
for the sake of appearance. As the plaiting continues the wefts are drawn 
together more tightly, so as to narrow the sandal towards the instep and the 
heel. After eight turns at either border the sandal is long enough. Without 
any further twists at the side, the crossing-wefts are interlaced to continue 
the check stroke, and the plaiting ends at the point made by the crossing 
of the two marginal wefts, C and X. Five wefts are left on either side. 

The sole being completed, the fastenings are attached in the following 
manner: Two strong strips of flax are knotted together at the butt ends 
with an overhand knot. The knot is laid upon the apex where 0 and X 
cross in fig. 16. The two strips are diverged so as to lie upon the marginal 
wefts, C and X (fig. 16). The wefts that entered into the construction of 
the sole have been double wefts throughout, one element lying upon the 
other. In the following procedure the upper elements alone are used, the 
lower elements being disregarded for the time being. The left marginal 
weft, 0, is crossed over the right strip of flax and brought round and under 
it back on to the upper surface of the sole, as shown in fig. 17. The right 
marginal weft, X, is treated in a similar manner with regard to the left 
strip of flax. This fixes the point of the hcol. Note that no half-hitches 
or knots are used. Following down the five projecting wefts on the left, 
W, V, and A are treated in the same way as X. B, the last of the series, is 
simply tied to the strip with an overhand knot as in fig. 17. Referring to 
fig. 16, the wefts D, E, and Z on the right are treated in the same manner 
as C; and Y, being the last of the series, is tied to the right strip with 
an overhand knot. The heel-margin is thus defined, and the wefts fixed. 
The lower elements of the ten wefts are simply cut off close to where they 
emerge from the last crossing - weft. Fig. 17 is purely diagrammatical. 
Plate 38, fig. 1, shows the weft-ends dose together and projecting in over 
the heel-area for about 2 in. This side, done last, naturally forms the 
upper layer. 

To complete the heel part, two or three strips of flax are tied to the 
two flaxen strips at about 1 in. above the knots at B and Y. They are 
tied with simple overhand knots on either side, and are about 4 in. in 
length. The ends of the cross-strips are tied dose together, and form a 
heel-band to secure the heel part by passing across the tendo Achillis above 
the point of the heel. (See fig. 18.) 
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The lacing arrangements over the foot were admirably shown in the 
second pair of sandals in Mr. Knapp’s collection. In these the twill stroke, 
torua , had been used, and they had been worn, as is proved by the condition 
of the under-surface of the sole. The lacing-strips were in actual position, 
with the ends tied. Plate 39 shows one of the sandals in position on 
the foot. The foot, being small, was slipped in without disarranging or 
untying the lacing-strips. Fig. 18 shows the technique. It will be seen 
that the two long flaxen strips which helped to fix the upper layer of heel- 
wefts, and to which the heel-band was attached, are carried down on either 
side-border in three loops formed by passing the strips through these weft- 
turns at the edges, the third loop being the strip next to the toe-border. 
The strips are now simply interlac«»d through the loop on either side, and 
tied together in front of the ankle as shown in fig. 18 and Plate 39. At 
times a short strip of flax is passed through the middle of the toe-border 
at T and tied round the two lacing-strips where they cross to the third 
loop at S. The loop and lacing-strips being continuous, the former can be 
adjusts to any size of foot. 

Besides paraerae and parekereke, Williams gives parahirahi as a sandal 
made of flax. Humilton (8) states that there were three kinds of sandals 
made in the South Island. One kind was made of a single layer of plaited 
flax-leaves, and was called paraerae hou , or kuara % or parekereke. Both 
paraerae and parekereke are North Island names for sandals in general, 
whether made of flax or ti (Cordyline). Paraerae hou seems to me to mean 
sandals made from fresh leaves, whether of flax or ti . His second kind, 
named takitah , seems to be a misprint for takitahi. Takitahi is the North 
Island term for the check stroke, and is applied to a sandal to indicate the 
technique emjJoyed. His third kind, torua , is also used in the North to 
indicate the stroke used -viz., a twilled two ; but according to Shortland, 
quoted above, it may have been the name in the South for the sandal with 
double sole. 

Best mentions that combined laggings and sandals were made. Besides 
tumatakum. the names rohe and papari are given by him for this article. 
He also mentions toe-caps, called paemena , and leggings, called parefiga- 
renya. Of their technique I have no knowledge. 

Sandals and shoes made of narrower white wefts and of dressed fibre 
are to be seen in our museums, but they must be regarded as modifications 
originating in post-European times. 

8. SAILS: KA, OH M AMARU. 

Though plaited sails were used in pre-European times, and are described 
by Forater in vol. i of “ Cook’s Voyages,” there are no specimens in New 
Zealand to enable us to describe the technique. Brigham, in his ]>aper on 
mat and basket weaving, quoting from Mr. Stokes’s essay on the 14 Mat 
Sails of the Pacific,” gives a little detail of the sails made in Micronesia. 
The Marshall-Islanders made them of pandanus-leaf. A lap-board of bread¬ 
fruit wood was used. Long strips of sail-mat were plaited, and thon 
strips were placed together with the edges overlapping. These were sewn 
together with coconut-fibre. The strip figured by him is 4*7 in. wide, and 
the width of the wefts from n **s in. to | in. The sail was twice as heavy 
as an ordinary mat and a little heavier than canvas. A few strands of 
dyed hibiscus-fibre were worked in by overlaid plaiting to run diagonally 
across the strip of matting. The picture in Brigham’s paper shows that a 
twilled-two stroke was used. Stokes records that the Hawaiian sail was 
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made iu strips, but that of Tahiti seems to have been composed of several 
large mats sewn together. 

Fortunately a Maori sail survives in the British Museum, and has been 
figured by Hamilton. (See Plato 40.) It is triangular, with the base 
upwards, and has loops for the mast and sprit. From the posterior edge 
near the top a flag-like appendage juts out. The edges of this and of the 
top of the sail are decorated with tufts of feathers. Double zigzag coloured 
lines run vertically down the sail. Hamilton says that the material is 
either flax or kieku\ From the narrow width of the wefts as shown in the 
photograph (Plate 40), it is evident that the material is one of the two 
mentioned by Hamilton. Edge-Partington figures the same sail in his 
Ethnoloifival Album, 3rd series, p. 102, and gives the dimensions as follows: 
Length, 14 ft.; width at top, 0 ft. 4 in.; width at bottom, 12 in.; length of 
play, 3 ft. 0 in.; width of play, 8 in. Tho width at the top, 6 ft. 4 in., is 
wider than the usual section of a floor-mat, and it is probable that in the 
upper part there is a join. The line running down the middle looks like a 
crease due to folding. Close-up photographs of the sail should be obtained 
from the British Museum and replicas plaited for our own museums. This 
could be done quite easily. Sails have been so long out of date that the 
possibility of obtaining such a copy ol an authentic old-time sail should not 
be neglected. The only authentic copies that our museums possess of the 
kotaha (throwing-stick) were made and carved by Anaha, of Rotorua, from 
measurements and casts kindly supplied by Edge-Partington from those in 
the British Museum. The one vestige of information concerning anything 
approaching the old-time sail that 1 could obtain was an incident narrated 
to me by Paratenc Ngata, of Waiapu. During the Hauhau war on the 
east coast in 1865 the friendly Maori captured seven canoes at Tokomaru. 
Using ordinary rectangular floor-mats of the porera class, they rigged them 
up like main-sails, but with a Maori diagonal sprit, or titoko , instead of the 
pakeha lower boom. A rope was tied to the lower posterior corner. With 
mats hoisted, this curious fleet successfully sailed to Tuparoa. 
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information. To many women of my own race in the east and the west I 
owe thanks for their unfailing patience and readiness to supply information 
and demonstrate techniqe. The women of my own tribe were at first loth 
to encourage me in what they considered was not man’s work. 

In conclusion, this and the former article make no pretension to 
having exhausted the art of plaiting. There are tribal differences in 
commencing, joining, and finishing floor-mats, and quite a number of 
different varieties of baskets and minor articles yet to be described. 
They will receive attention as opportunity occurs. I hope, however, 
that sufficient of the Maori technique of plaiting has been recorded to 
form a basis for comparison with the same art in Polynesia and along the 
route the Polynesians travelled in the past. 

ERRATUM. 

In*the article on “Maori Plaited Basketry and Plaitwork,” Trans. N.Z. 
hist., vol. 54, p. 714, under fig. 1, instead of 14 Commencement of weaving 
a taka mat,” read, “ Commencement of plaiting a taka mat . . . 
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The Passing of the Maori . 

By Te Hanoi Hiroa (P. H. Buck), D.S.O., M.D. 

f Read before the Auckland Institute , 16th October , 1922 ; received by Editor, diet December 
1922 ; issued separately , 8th July , 1924 .1 


Introductory. 

“ The passing of the Maori/’ These words have a sad and mournful sound. 
They almost convoy the idea that in order to do justice to the subject we 
should bind our brows with wreaths of kawakawa leaves, lacerate our flesh 
with obsidian flakes, and raise the wail of the tangi, for “ a race that’s 
speeding sadly onward to oblivion.” Such seems to have been the attitude 
of moBt writers in the past. 

In 1881 Dr. Newman (1, p. 477) stated: “ Taking all things into con¬ 
sideration, the disappearance of the race is scarcely subject for much 
regret. They are dying out in a quick, easy way, and are being supplanted 
by a superior race.” Thus he relegates us to the Shades, and we cease 
to be as important as the carvings our brains designed and our hands 
executed. 

In 1884 Sir Walter Buller (2), in Bpeaking before the Wellington 
Philosophical Society, said that it was a “ fact that the Maori race was 
dying out very rapidly; that, in all probability, five and twenty years 
hence there would only be a remnant left.” He quotes Dr. Featherston 
as saying in 1856, “ The Maoris are dying out, and nothing can save them. 
Our plain duty, as good, compassionate colonists, is to smooth down their 
dying pillow. Then history will have nothing to reproach us with.” 

In 1896 (3) and 1902 (4) Hill struok a less pessimistic note by enumerat¬ 
ing various proposals by which rapid extinction might be retarded. 

In a paper read before this Institute in 1907, Archdeacon Walsh (5), 
after ably summing up the exterminating factors introduced by civilisation, 
sounded our requiem in a more soothing and sympathetic manner, in 
keeping with his cloth. He said : “ The Maori has lost heart and abandoned 
hope. It {the race] is sick unto death, and is already potentially dead.” 
He quotes von Hochstetter as observing, in 1860, “The Maoris . • . 
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look forward with a fatal resignation to the destiny of the final extinction 
of their race. They themselves say, ‘ As clover killed the fern, and the 
European dog the Maori dog, as the Maori rat was destroyed by the pakeha 
rat, so our people also will be gradually supplanted and exterminated by 
the Europeans.’ ” 

From Featherston in 1856 to Walsh in 1907 is half a century. The 
cumulative experience and Btudy of half a century led the writers quoted 
above to see the Maori race facing nothing but rapid extinction. In view 
of the fact that these writers gathered the procurable data of their day 
and subjected them to careful analysis, their conclusions must be treated 
with respect. The Maori race should show more active signs of becoming 
extinct; yet in spite of the hopeless outlook expressed to von Hochstetter 
by the victims of the Taranaki War, tile present generation refuses to 
comply with the picturesque but illogical simile of following the way of 
the vanished Maori rat and the extinct Maori dog. They do not appear 
to belong to the same class of mammal. The native fern does not seem 
to be tamely giving way to the European clover. In t/his respect the Maori 
has more in common with the flora than with the fauna. 

The quick and easy death prescribed by Dr. Newman has not been 
availed of as he led us to expect. Sir Walter Buller’s twenty-five years 
grace expired in 1909. The race that Archdeacon Walsh said was already 
potentially dead in 1907 should be literally so in 1922. 

Of the five papers quoted above, four have been published in the 
Transactions of this Institute, whilst the fifth was read before the Wel¬ 
lington Philosophical Society. Since the last address was delivered fifteen 
years have elapsed. It is therefore fitting that the present condition of 
the Maori race should be reviewed, to see how far the sad prognosis of the 
past has been borne out by the facts of the present. 

Population. 

Cook estimated the Maori population as 100,000. As pointed out by 
various writers, this estimate could have been only a very rough guess, 
formed from the coastal tribes that he saw. 

The west coast of the North Island he never explored. Northern Tara¬ 
naki, from the evidence afforded by the denseness of the terraced lulls, 
must have supported a very large population. Whakatane, the Waimana 
Valley, and the Tauranga district show innumerable signs of close occupa¬ 
tion. In the Oruru Valley, in the north, the forts were so close together 
that they were termed Oruru pa karangatahi (Oruru with the forts aroused 
by one call). Consider the huge garrisons that must have been required 
to man the crater-forts near Pakaraka and Ohaeawai, in the Bay of Islands, 
and the many terraces extending over acres of ground in the Tamaki forts, 
on Mount Eden, and One Tree Hill. If the present Maori population of 
Orakei and the villages about Onchunga and Mangere were gathered to 
man the reconstructed parapets of Maunga-kiekie, how many terraces 
would they occupy 1 And yet there were other forts in this same district 
oocupied at the same time. Furthermore, the population was not confined 
to the ooast-line and its immediate vicinity. Occupation depended on 
food-supplies, and, incidentally, of course, on the ability to hold the terri¬ 
tory producing them. The larger rivers and inland lakes produced fish in 
abundance in their due seasons. This supply was not confined to eels, but 
smaller fish, not considered by Europeans, made up for their lack of sire 
by their quantity. 
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Lakes Rotorua and Taupo have no eels, yet the fresh-water fish 
furnished supplies throughout the year, sufficient being preserved to last 
between the seasons. The forests teemed with birds, which in turn had 
their seasons. Hence there were large tribes settled along the courses of 
the larger rivers, such as the Waikato, Waipa, Whanganui, Waitara, and 
others, whilst the larger lakes of Rotorua, Rotoiti, Taupo, and Waikarc- 
moana supported large numbers upon their shores. As the forest is being 
cleared away, signs of terraced occupation are being revealed in inland 
parts concerning which traditional records are meagre or non-existent. 
Though many of these sites may have been tcm]>orary abiding-places for 
fishing and hunting purposes, and others again have not been continuously 
occupied, after making liberal allowances the signs of occupation point to 
the existence of a large population in pre-European days. 

Some rough idea may be formed by comparing these past traces of 
occupation with the actual villages occupied in a district at the present 
time. Compare the numbers living at Orakei and Mangere with the 
number required to man either Maunga-kiekie (One Tree Hill) or Maunga- 
whau (Mount Eden). This having been done, remember that there are 
none left to man some of the other forts that wen* occupied at the same 
time. The fighting Ngati-Tama, who manned and held the many strong¬ 
holds of that stormy strip of Taranaki coast between the Mokau River 
and the White Cliffs, the “ gateway of the west,” have dwindled down to 
a single scattered village of barely fifty souls ; yet in their day they not 
only withstood the ceaseless onslaughts of the great Maniapoto and Waikato 
tribes, but conducted victorious campaigns to the north and to the south. 
Some of them live in conquered country to the south, but where are the 
people whom they dispossessed ? North and south, east and west, the same 
sad comparisons hold. There are stretches of coast with many magnificent 
pa, girt with fosses and rising strong and impressive with tier on tier of 
terraces, but with no modern villages nestling at their bases, and no living 
descendants of the old-time military engineers to recite the history of 
ancestral achievement. Whal proportion, then, shall we say existed in the 
numbers of the men of the past to the men of the present ? Were they 
four times as many ? They were at least that. Were they ten times as 
many ? It does not seem improbable. With a present basis of 50,(XX) this 
would mean a pre-European population of from 200,000 to 500,000. We 
shall uever know. 

Whether the expressed view of s European writers that the diminu¬ 
tion of the population had.Jgmmenced before the advent of their own 
rewnt anwstorew j he na ^ ure 0 f an excuse or not, we certainly know 
, “‘^Stton was considerably accelerated after their arrival. The 
introduction of firearms by civilized traders altered the whole aspect of 
Maori warfare. What might almost be termed a manly physical exercise 
degenerated into killing expeditions to avenge old defeats and to acquire 
new territory. There were never such numbers slain of old aa occurred 
after the acquisition of guns in the first quarter of the nineteenth century. 

Archdeacon Walsh estimates that in the campaigns of Hongi Hika, 
Te Wherowhcro, To Waharoa, and Te Rauparaha, fully one-half of the 
population were killed. The introduction of epidemic and venereal diseases, 
and the abuse and misuse of European alcohol, foods, and clothing, all 
played their part in the decimation of the race. Influenced by the above 
causes, there was an added infant mortality. To aggravate the introduced 
wastage of Maori life were the unnecessary European wars of the “ forties " 
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and “ sixties.” The wonder is that extinction was still being argued about 
in 1907. 

In the following table the figures for the earlier years are estimates. 
The lowest ebb appears to have been reached in 1871, with another serious 
drop in 1896. 

Table 1. — Population. 


Authority. 

Year. 

Population. 

Increase or 
Decrease. 

Captain Cook 

1769- 74 

100,000 

(400,000) 

1 

Nicholas 

1814 

150,000 


Rev. W. Williams (estimate) .. 

1835 

200,000 

(120,000) 


Estimate 

1840 

114,000 


Governor Grey 

1849 

120,000 

i 

Mr. McLean 

1853 

60, (XX) 

i 

Judge Fenton 

! 1868 

55,970 

! 

Estimate .. 

1 1867 

38,540 

i 

,, 

1 1871 

37,520 

i 

Colonial Government 

1874 

45,470 

i 

,, ... 

1891 

41,993 

i 

n • • • 

1896 

39,854 

i 

,, . . • • i 

1901 

43,101 

1 

i 

Colonial Government (proper census) . 

l 1906 

47,731 

1 In. 4,630 


, 1911 

49,844 

In. 2,113 

,, 

i 1916 

49,776 

, Dec. 68 

*i >» 

1921 

52,751 

, In. 2,975 


i 


Sir Walter Buffer, when he made his prognosis in 1884, estimated the 
population at the low figure of 30,000. Twenty-five years later what should 
have been a remnant had reached the healthy figures of over 48,000. Arch¬ 
deacon Walsh held that no reliance could be placed in the figures until the 
census of 1906. Here proper house-to-house visits were made by properly 
qualified enumerators, and the assistance of intelligent and trustworthy 
Maori with local knowledge was obtained. He considered that previous 
rises in population were due to inaccuracy of returns. He was so sure 
of the accuracy of the 190(5 census that he further stated, in 1907, " Finality 
has now been reached, and the next census will show that the Maori popula¬ 
tion, instead of increasing, has been diminishing all the time, and that if 
the present rate of declension continues it must soon reach the vanishing- 
point.” The next census, in 1911, taken by the same system which gained 
the Archdeacon's confidence, showed an increase of 2,113. The census of 
1916 showed a falling-off of 68 ; but when it is remembered that hundreds 
of Maori troops were out on war service it will be seen that the decrease 
was not real. Tlie next census, in 1921, showed an increase of 2,975. This 
increase is the more meritorious when it is remembered that, during the 
period it covered, the influenza epidemic of 1918 carried off over 1,000 
victims. Thus, since Archdeacon Walsh said sixteen years ago that finality 
had been reached, there has been an actual increase of 5,020; and his 
vanishing-point has, we hope, been deferred for ever as far as extinction 
is concerned. 
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Increased Percentage of the Young. 

We are apt to think that, as the older type oi Maori passes away, so 
the race is decreasing, and the census increase is not real. There can be 
no doubt that large villages, populous within the memory of people of fifty 
years of age, have diminished in size and population. Whilst the decrease 
has in some cases continued up to the present time, in a majoiity of cases 
the increase m the last twenty years has been real. Through individualiza¬ 
tion of land the communistic village life is being broken up, and settlements 
have a scattered and sparse appearance as compared with the past. It 
is only when the tribes rally to the village meeting-house for some tribal 
object that a real idea can be formed of the numbers that are scattered on 
individual holdings. The increase in the number of children is shown by 
the increased problem of accommodation in Native schools. The following 
table shows the steady increase that has been taking place in the percentage 
of children in the whole population :— 


Table 2.- 

-Moon Population under 

Fifteen Years . 

Year. 


Population. 

Percentage of 
Total Population. 

1891 

,, 

.. 14,261 

34-1 

1896 

,. 

.. 14,248 

35-7 

1901 

., 

.. 16,082 

37-3 

1906 


.. 18,417 

38-6 

1911 


.. 19,902 

40-0 

1916 


.. 20,636 

41-3 

1921 


21,071 

40-0 


The Staying of Extinction. 

In the confusion that followed the clash of two cultures, the Maori of 
the early nineteenth century was unable to distinguish the good from the 
evil in the two systems. 

By adopting European weapons, food, and clothing, and becoming 
Christianized, he himself voluntarily commenced the disintegration of his 
own system of culture. No neolithic people could in one or two generations 
adopt and assimilate European culture in its best features. The Maori 
was further retarded by the fact that the culture introduced by many of 
the early trading and whaling vessels was, to say the least of it, not of a 
high standard. The influence of so many escaped convicts from Australia 
also retarded the efforts of the early missionaries. With so much to contend 
against, the Maori had to pay a heavy toll of life, and it is no wonder that 
the serious reduction in the number of the population should have made 
people think that the extinction of the race was close at hand. 

The present increase of the race is due to the gradual elimination of 
the factors that caused decay. The flrst great change was the cessation 
of intertribal warfare with European weapons. The main cause of this 
cessation was the acceptance of Christianity. Defeated tribes who had 
subsequently acquired guns and were organizing for the day of vengeance 
accepted the teaching of peace and good will and laid aside their arms and 
thoughts of revenge. It must always remain a matter for regret that this 
peace should have been ruptured between the pakeha and the Maori in 
the “ forties ” and the “ sixties,” through lack of full appreciation of more 
pacific ways of dealing with the warlike Maori. More lives were lost, and 


t 
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progress received such a shock that in some districts the evil effects still 
linger. 

Though the guns and tomahawks were laid aside at a fairly early period, 
the effects of other evils continued for a longer time. Venereal diseases 
that were introduced by the crews of the early traders and whalers had 
their dying fires revived by-the soldiers of the “ sixties.* 1 I have learned 
on reputable authority that seventeen Maori women captured by white 
troops at the fall of one of the Waikato forts, on their liberation spread the 
disease amongst their people. The disease died out after working its havoc 
on the fertility of the race. Any serious recrudescence that might have 
occurred as the effect of helping to share the “ white man’s burden ” during 
the Great War has, owing to modern methods and treatment, been arrested 

Epidemic diseases that claimed so many in the past are no longer allowed 
to go unchecked. The prevention of disease by the organisation of a special 
Department of Health has been of comparatively recent origin amongst 
the Europeans, in the benefits of such measures the Maori has shared 
to a material degree. The reorganization of Maori Health Councils, the 
appointment of Native Health Nurses and Sanitary Inspectors, and the 
setting-up of a Division of Maori Hygiene in the Department of Health 
have all had their effect in lowering the heavy mortality due to epidemic 
diseases. When we consider the mortality still caused by typhoid fever, 
we shudder to think of the days when it went unchecked, and tangi after 
tangi, in lamentation of the dead, spread the scourge from village to village. 
Medical Officers of Health and Hospital Boards keep a wary eye upon their 
districts, and the Maori people aB a whole no longer accept disease and 
death with fatal resignation. In the laRt year or so, in districts wheTe 
typhoid has occurred, over 2,000 inoculations against the disease have been 
made. The Tokotoko rangi (“ Spear from heaven that sweeps away food 
and man”), that the ancient poet Turaukawa lamented over, no longer 
makes thrusts that go unparried. 

Sanitation has made great advances. The simple but efficacious form 
of latrine that Rupe first instituted in the home of the god Rehua in the 
tenth heaven, copied by succeeding generations in the hill-forts of old, and 
abandoned with so much of good in the old culture, is being restored in 
its modern form in a modern environment. Water-supplies are protected, 
and modern systems installed. Ventilation, which as applied to communal 
meeting-houses was bitterly opposed twenty years ago, is now treated 
as a matter of course. Model by-laws are administered by Village Com¬ 
mittees acting under the authority of Maori Health Councils. Tangi , 
hui, and such gatherings are conducted under sanitary rules, and avoid the 
disasters of the past. 

Maori communal life is disintregating. Each generation has added 
something of European culture, and the old order changes, giving place 
to new. The thatched house with earthen floor is now, because of its 
rarity, a thing of ethnological interest. No longer is a group of small huts 
clustered round a meeting-house typical of a Maori village. Individual¬ 
ization of land and European needs are dispersing the families to their 
separate holdings. In many places the tribal meeting-house stands alone, 
or flanked by a solitary cooking-house, patiently waiting until a death or 
some object of great moment shall for a brief period draw its people 
together beneath its sheltering roof. Visiting ethnologists have asked me 
to take them to some typical Maori village where they would see something 
of the old Maori life, but I am unable to comply. The time was when I 
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could send a message to the chief of the village to assemble his people in 
the daytime—but not now: they are too busy attending to their farms 
or labouring to obtain a livelihood, and cannot afford to waste a day. 
Meetings must be held at night, and sufficient notice must be given to inform 
the scattered households. Then, when the (Jiscussion is over, instead of 
reclining in their rugs and telling tales of ancient days till dewy mom, 
they pick up their belongings and depart for their homes, for the coming 
day has its duties. This is as it should be. 

Many people express the opinion that it is a pity that the old Maori 
haka (war-dances) and poi dances are being lost. In the same breath they 
say that the Maori must work his land and live like Europeans. The two 
are incompatible. The haka and the various dances were the amusements 
of a people living together and spending their evenings in a communal 
meeting-house. The Maori is adapting himself to changed circumstances, 
to a changed environment. The dirge of the lament and the rhythm of the 
dance will disappear with the communism that brought them into life. 
It is a pity from the ]>oint of view of sentiment, but sentiment alone will 
not provide for man's material welfare. 

In the changes that have been taking place, the misunderstandings about 
food and clothing also have gradually been dispersed. Many of the old 
Maori foods, that were once a necessity, are now prepared only as a 
luxury on special occasions. European foods, in the orthodox combina¬ 
tions and methods of preparation, are now the ordinary fare of every house¬ 
hold. The once universal earth-oven is used only on special occasions. 
Even at some of the large gatherings, steam generated by traction-engines 
is used instead of the heated stones of the past. European clothing is now 
misunderstood by the Maori no more than by the average European. 

To see old Maori men of the present day changing into pyjamas ere 
ensconcing themselves between clean sheets is to realize the significance 
of the change they have undergone on their not long, if arduous, road of 
modern progress. All down the changing years the things that appeared 
impossible to one protesting generation of Maori were advanced a step 
nearer by the very ones who protested, and made possible for the generation 
following. The Maori who fought unsuccessfully against European troops 
in the wars of the “ sixties ” saw his hopes blighted and his visions of a 
Maori world crumble into ruins about him. He told von Hochstetter that 
the Maori would become extinct like the New Zealand fauna. Hochstetter 
and others believed him. The Maori of the present day, who fought side 
by side with the descendants of his former enemies on the fields of Gallipoli, 
France, and Belgium, fought for the honour of a common home and the 
saving of the new culture which he has adopted as his own. His horizon 
has expanded, and he realizes even more than a goodly number of the 
people of England what the British Empire really means. The nightmare 
visions of the past have been thrown off like a frayed flaxen cloak, and the 
unfettered Maori of to-day with self-reliance looks confidently forth into 
the future. 

At the time Featherston, von Hoohstetter, Newman, and Buller wrote 
they were probably justified in their doleful outlook. Hill enumerated 
various proposals, most of which have come to be adopted. The cumulative 
effects resulting in recovery were not so obvious to Walsh in 1907 as they 
are now. There was a tendency in the past to attribute the Maori decrease 
in population to an implied law that all dark-skinned races die out after 
contact with civilization. The Maori was regarded as inheriting extinction 
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because it was overwhelming other branches of the Polynesian race to 
which he belonged. Marett (6) points out that evolution is influenced by 
race, environment, and culture. He says : “ Life evolves— that is to say, 
changes—by being handed on from certain forms to certain other forms, 
and a partial rigidity marks the process together with a partial plasticity. 
There is a stiffening, so to speak, that keeps the life-foTce, up to a point, 
true to its old direction, though short of that limit it is free to take a new 
line of its own. Race, then, stands for the stiffening in the evolutionary 
process. Just up to what point it goes in any given case we probably 
can never quite tell.*’ It was this stiffening or partial rigidity in the evolu¬ 
tionary process, termed 44 race,” that was to doom the Maori to extinction, 
yhe element of paitial plasticity in the evolutionary process has not had 
sufficient weight attached to it as an avenue of escape for the Maori. It 
is this " superadded measure of plasticity, which has to be treated as 
something apart from the racial factor,” that responds to the effects of 
environment and culture. As the environment has been changing, so 
the Maori, whilst maintaining his race, has been changing with it. To 
compare him with the present-day Polynesian of the tropics is unfair to the 
Polynesian. 

Though the Maori is still of the same race, the plastic part of him has 
been subjected for over five centuries to a changed environment. Five 
centuries in a temperate* climate toughened his constitution, sharpened 
his mentality, and altered his material culture. The islanders, with their 
open houses, scanty (apa clothing, and food without labour, were left far 
behind the Maori. The sea-roads to Hawaiki were closed down for ever. 
Warmer houses were built, weaving was invented, the cultivation of the 
kumara and the taro demanded more onerous care. The working of 
large forest-trees for buildings and canoes, the excavation of fossed and 
palisaded forts, and the numerous changed conditions induced by a more 
vigorous climate, caused him to shed the indolence of the tropics. 

A more vigorous and virile people was bred, and when conditions were 
rudely changed with the nineteenth century the Maori was in a better 
condition to survive extinction than his more easy-going kinsman in 
Polynesia. As his material environment has changed in New Zealand, 
the Maori has strewn the century path with the thousands of his dead; 
but generation by generation the measure of plasticity has reacted little 
by little, until now the survivors have weathered the storm of extinction. 
In like manner the introduced culture has gradually been assimilated through 
necessity, association, and the teaching of schools. Better housing, regulai 
work, a settled source of income, with regular meals, are resulting in an 
improved material environment for the family, which in turn provides a 
better prenatal environment for succeeding generations. 

Dr. Rivers (7), in discussing the depopulation of Melanesia, assigns the 
greatest factor in the nearing extinction of some of these people to a 
psychological cause in the lack of the incentive to live. We know that 
the Polynesian can resign himself to die for no organic cause. The Maori 
in the past has been no exception. We have seen that some of the older 
generations, after the failure of military and religious attempts to restore 
the mana and power of the old-time regime, have prophesied early 
extinction, and had no hope in life. Fortunately, they produced offspring, 
and the healing hand of time has effaced Buch destructive pessimism. The 
Maori has a happy disposition, and his sense of humour has saved him 
from undue depression. In these days he has his amusements and manly 
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games, his hopes and aspirations, and every desire to prolong life. It was 
his sense of humour and his happy disposition that made him such a good 
soldier. He reacted less to the depressing conditions of European warfare 
than most of his white comrades, and there could be no greater test. 

Proportion op Sexes. 

When the number of males exceeds the number of females to an extensive 
degree it is looked upon as a very important factor leading to the disappear¬ 
ance of a race. Newman pointed out the great preponderance of males 
in the Maori population, and quoted Judge Fenton’s figures for 1869, and 
those of the census of 1881. I have reduced these figures to females per 
1,000 males, and added the European figures, in the following table:— 


Table J.— Females per 1,000 Males . 


Year 


Maori. 

European. 

1859 (Fenton) 


.. 766 

. 

1881 


.. 809 

.. 

1891 


.. 832 

883 

1901 


.. 866 

903 

1906 


.. 869 

887 

1911 


.. 882 

896 

1916 (war-time census) 


.. 919 

993 

1921 


.. 890 

959 


It will be seen that since Newman's figures there has been a steady 
increase in the proportion of females. The 1916 census must be disregarded, 
as there were so many males out of the country on war-service. 

From the data compiled with the kind assistance of Native-school 
teachers, the following result was arrived at:— 

Number of Native schools .. .. 102 

Number of pupils with Native blood .. .. 4,549 

Females per 1,000 males .. .. .. 921 

If we may take this as an indication of the proportion in the rising 
generation, it will be seen that the improvement is being steadily continued, 
and the menace of speedy extinction from the undue proportion of males 
is steadily being effaced. The change from 766 per 1,000 in 1869, to 890 
in 1921, and 921 amongst the children in 1922, is one that is of the greatest 
importance. 

Absorption of the Race. 

Though we have pointed out that the theory of rapid extinction has 
been disproved by the increasing population shown by the latest oenBUs 
returns, it does not follow that the Maori will continue to exist as a 
distinct race for an indefinite period. The anthropological study of races 
teaches us that where a people survive extinction and at the same time 
are not able to maintain a certain amount of isolation they become 
merged in the general population. Dr. E. B. Tyler, in speaking of the 
unity of mankind, says, “ All human races, no matter form or colour, 
appear capable of intermarrying and forming crossed races.’ 9 In historic 
times, mixture of raoe is the rule, whilst racial purity is the exception. 
In no part of the world has the anthropological method of following up 
certain physical features, such as head-form, hair- and eye-colour, and 
stature, been used to disentangle the confusion of race-mixture with such 
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success as in Oreat Britain and France. The ancestors of the white New- 
Zealanders were the result of the blending in Britain of a number of ethnic 
waves, commencing with the long-headed cave-dwellers, whose implements 
have been found in the river-dnft of the late glacial epoch, and ending 
with the last of the Teutonic series in the recent Norman Conquest. The 
ancestry of the brown New-Zealanders is still exciting inquiry, but we 
have been assured that Caucasian and Mongoloid blood entered into it in 
far-off Asia, and that Negroid and Melanesian elements contributed very 
slightly during the colonization of the Pacific. Another intermixture 
should not matter much to either side, since each was long ago deprived 
of any pretensions to purity of race. 

We have not sufficient data to show completely what has taken place 
with regard to assimilation, but we respectfully submit a few facts for 
consideration, with the hope that they may be amplified later. 

Density op the Maori Population. 

By its own natural increase the larger European population (1,21H,913, 
as against 62,751 Maori in 1921) is every year rendering the proportion 
of the Maori population less and less in the total population of the country. 
The following table shows that the number of Europeans to one Maori has 
been steadily increasing in spite of the fact that the Maori population 
has also been increasing :— 

Table 4.—Ratio of Maori to European. 


Year. 

1891 



Number of Europeans 
to One Maori. 

.. 14-9 

1896 



.. 17-6 

1901 



17-9 

1906 



18-6 

1911 



.. 20-2 

1916 



.. 22-0 

1921 



23-6 


The proportion of 23*6 Europeans to 1 Maori, or 4-2 Maoris for every 
100 Europeans, is the ratio for the total population of both Islands. 

The density of the Maori population in particular districts, however, 
varies considerably. This is clearly shown in the accompanying map. The 
population of Maoris and Europeans was taken for each hospital district, 
and the number of Maoris to 100 Europeans shown for each area. The 
boundaries may not bo quite accurate in every particular, but they serve 
to convey a general idea. The outstanding feature is that there are two 
areas of dense population, one in the north and one in the east. In the 
black area of Hokianga, on the west side of the northern area, there are 
more Maoris than Europeans. To the north and north-east of it lie 
Mans ;onui and Whangaroa, with 71 and 74 respectively to the 100 Europeans. 
To we east lies the Bay of Islands with 64. Though these parts have 
probably always carried a large Maori population owing to the climate 
suiting the cultivation of the kumara 9 its present high ratio was further 
assisted by lesser European settlement. Though containing the oldest 
European settlements, the area contained so much poor gum-lands 
unsuitable for closer settlement that European settlers went elsewhere. 
The Maoris naturally hold the fertile valleys; and except for timber, 
gum, and trading there was not so much inducement for white occupation. 
With the opening-up of some of the land, and better travelling facilities, 
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the European population is increasing, and in the future we may see the 
shading of this area becoming lighter This density of population has in 
the past been protected by the isolation the area enjoyed on account of 
bad roads and comparatively poor country Passing south, we encounter 
larger towns at Whangarei and Dargaville, with larger white populations, 
thus further reducing the Maori density to 8 and 12 4 respectively In 
the Auckland district, in spite of a fairly large Maori population of 1,733, 
the huge white population reduces the density to less than 1 Owing to 



Map of North Inland, showing density of Maoris to Europeans in hospital distnots. 


prosperous European settlements, the Waikato district, though containing 
9,234 Maoris, has its density reduced to 11*9 when spread over its very 
large area 

Turning to the other dense area, in the east, we find that it also has 
enjoyed isolation in the past Owing to bad roads, land-buyers of the 
early days sought holdings m more accessible places During those days 
of isolation the Ngati-Porou Tribe, of Waiapu, learned sheep-farming, 
and are working their lands themselves Knowing how to utilise their 
lands, they now refuse to provide the opportunity for excessive European 
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penetration. Their material prosperity is no doubt having its effect in 
increasing the population, which for Waiapu is 3,643. East of Waiapu 
we have the Bay of Plenty, with a fairly dense population owing to conditions 
being congenial to the Maori, and lack of roads retarding European 
settlement. Tauranga, farther east, owing to old European settlement, 
shades off to 27. Below Waiapu wo have the comparatively large town 
of Gisborne reducing the density of the Cook County to 9*7, but farther 
on Wairoa rises to 64. Wairoa has in the past suffered a certain amount 
of isolation from bad roads and an uncertain port, whilst the Maori in 
the district have always been strong. From now on wo reach countrv 
easily accessible and early acquirable, and so we pass through Hawke’s 
Bay, Waipawa, and Wairarapa, with densities of 3*6, 2*7, and 2*4 
respectively. On the west coast from Taranaki to Wellington the same 
conditions hold, owing to early settlement, early acquisition of Maori land, 
roads and railways, large towns, and the continuous decrease in the density 
of the Maori population of the area. If smaller parts of the areas were taken, 
such as the Wanganui River and Lake Taupo, a slightly different arrange¬ 
ment of shading would be shown in those particular parts. 

For the South Island, Picton and Wairau, with 6 and 1-6 respectively, 
are the only districts with a density not below 1. For the whole of the 
South Island there are 4 Maoris to 1,000 Europeans. In two Hospital 
Board districts there are 4 to 10,(XX) whites, and in three districts there are 
none at all. 

When the density falls very low, the opportunities for assimilation by 
intermarriage are increased. 

Miscegenation. 

Intermixture between the two races has been going on from the earliest 
days of colonization. Newman held that half-castes were a feeble race, 
tending rapidly to extinction, and with no improved fertility. He produced 
no data to support his statement. I doubt its applicability at the present 
time, but hope to acquire further data on the subject. In the United States 
Boas found that in half-breed women the fertility was considerably larger 
than among full-blooded women. At the present time there is, in the 
accredited Maori population, a larger percentage with mixed blood than 
we are apt to think. In the census returns half-castes living as Maoris are 
counted with the Maori population, and those living as Europeans are 
correspondingly counted with the European. It would be interesting to 
know what are the exact boundaries of the two modes of living. In lieu 
of the 1921 census, if we take the 1916 census and add the European half- 
castes to it and then work out the percentage of the total half-castes to 
the full Maori population, we get 6,750 half-castes, or 12*7 per cent. Thus 
we know definitely that 12*7 per cent, of the 1916 population had European 
blood in their veins. But this is not the full measure of intermixture, for 
the children of half-castes with Maori and other combinations are counted 
as Maori in the census. It would be interesting to know what percentage of 
the 52,751 in the last census had white blood. Of 814 men of the Maori 
Battalion examined by me in 1919, 48 per cent, had white blood. Of 4,039 
pupils from 94 Native schools the following results were obtained:— 

Race. Number. Percentage. 

Full Maori . 2,016 49-9 

Maori with white blood .. .. 2,023 50-1 


4,039 


100-0 
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These results would indicate that a considerable amount of miscegena¬ 
tion exists. With the increasing dilution of the Maori in so many districts, 
and improved material welfare and education making both sexes more 
attractive, miscegenation is likely to increase. Every person of mixed 
blood marrying a full-blooded Maori adds further to the process of gradual 
assimilation or absorption. The full Maoris are constantly having their 
ranks depleted by marriages, not only with full Europeans but with 
Maoris of mixed blood. The question is whether the full Maoris are 
reproducing enough to make up for the wastage from their ranks by death 
and marriage. To keep up their numbers they must, of course, marry 
full Maoris themselves. Every full Maori who marries any one not of 
full blood like himself has deliberately stepped outside the narrowing 
confines of the full-bloods, and the more children he begets the more he is 
assisting in changing the full Maori into another type. 

An idea prevails that the full Maori is really decreasing in this manner, 
and it is the mixed part of the Maori population that is causing the increase 
in the census returns. A very significant fact was brought to light by the 
returns kindly sent me by the Native-school teachers. In the proportion 
of sexes already dealt with the return for over 4,000 children of full and 
mixed blood was 921 females per 1,000 males. Returns for 1,159 children 
of the same series enumerated the sexes in each class from full blood to the 
various fractions of mixed blood. From them I give the following: — 

Number of 

Race. Males. Females. Females per 

1,000 Males. 

Full Maori. 318 238 748 

Mixed blood .. ..313 290 926 

The numbers are too small, but the hint is so important that 1 give 
them. If in the improved condition of the total Maori population the 
improvement augured by the increase in the proportion of males applies 
only to the mixed-blood element, whilst with the full Maori it is falling, 
as hinted at by the figures 748 per 1,000, then the full Maori will disappear 
more quickly than we imagined. However, there is need of research work 
here. The only scientific method to apply is to subject as many settlements 
as possible to investigation by the genealogical method. Every family 
should be traced back genealogically until full blood is arrived at on both 
sides. Thus the amount of miscegenation could be arrived at, and light 
thrown on various other important matters. 

In conclusion, I have to thank the Native-school teachers for sending 
me returns from their schools showing the proportion of sexes and the 
amount of mixed blood amongst their pupils. Available data from the 
census returns has been used to show that the rapid rate of decrease that 
occurred in the early half of the nineteenth century has ceased, and that 
the pendulum has begun to swing in the other direction. 

The large pre-European population will never be regained by the full- 
blooded race, but the steady increase of the last twenty years shows there 
is something m the old tribal proverb, “ We will never be lost, for we 
spring from the Sacred Seed which was sown from Rangiatea.” 

Miscegenation has stepped in, as it has all down the ages, and will 
render the assimilation of culture and physical features the stepping-stone 
to the evolution of a future type of New-Zealander in which we hope fcho 
best features of the Maori race will be perpetuated for ever. 
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The Food Values of New Zealand Fish: Parts 3 and 4. 

By J. Malcolm, M.D., and T. B. Hamilton, M.A., B.Sc. 

[Read before the Otago Institute , 12th December, 1922; rerriied by Editor, 3Jst December , 
1922 ; issued separately, 8th J uly, 1924 ] 


PART 3: SOME CALORIMETRIC ESTIMATIONS. 

This paper continues the scries begun by Mrs. P. E. Johnson (Trans. 
N.Z. Inst vol. 62, 1920, pp. 20-26, and vol. 63, 1921, pp. 472-83), 
and many of the estimations were made on dried-fish powders that had 
been prepared and analysed by her. 

Methods. 

The form of calorimeter employed was the Bertkelot - Mahler. The 
combustion was done in compressed oxygen (26 atmospheres), and the 
rise in temperature was taken with a Beckmann thermometer graduated 
in 1/100° C. and read with a lens to 1/500°. The quantity of water used, 
including the water-equivalent of the bomb, Ac., was 2,500 grammes, 
and our results with substance^ of known caloric value indicated an 
experimental error of less than f per cent. 

Since it was necessary to extract the “ fat ” with solvents that are 
themselves combustible, we considered it advisable to test our methods 
in this way: in several powders we determined the caloric value of 
the whole, and then the caloric values of the extracted fat and of the 
residua separately. By comparison we found that no appreciable change, 
such as absorption of the solvent by the fat or residue, had occurred 
during the manipulations. 

Example: In a dried-fish powder (groper 6—see Table I) we found by 
analysis 19*60 per cent, fat (» ether-soluble, substance), 6-52 per cent, 
extractives, and a residue, chiefly protein and salts = 74*0 per cent. The 
caloric value of the fat was found to be 8*6 calories per gramme, of the 
extractives 6*3, and of the residue 5*6. On calculating the caloric value 
of the powder from these data we get the figure 6*169 calories per gramme, 
while the direct estimation of the caloric value of the powder gave 6*168. 
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Fat. 

The ethereal extract of the dry-fish powder was used, since that is 
usually reckoned as fat in the analysis of foodstuffs. The following values 
were obtained:— 


Tablk 1. 


JjwIi. | Xo 

Kingfish (hakn ; 1 

Set ml a Inland it) 

(alone \ alue of Fat 
j pi r Gramme 

1 8-796 calories.. 

■ 8-822 

8 805 frt\erago) 

| RcmarkH. 

Fat extracted from dried-fish powder. 

i 

Kingfish .. 2 

1 8-857 

j Same. 

Groper (hapuku; ' ft 
OhgoriiM giga*) 

i 

8-670 

8 678 

h-674 (average) 

1 Same. 

Groper .. , X 

1 

9-059 

9 045 

9-052 (uverage) 

Fat extraeted from &Irohol-dned fish, low 
temperature ; old. 

Groper .. Y j 

9-812 

•Same, but fresh. 


These results indicate that during the drying of the fish (but probably 
in greater degree during its storage)—exposed to the light and to a 
certain amount of air some oxidation occurs, sufficient to reduce the 
caloric value from 9*8 to 8-6. It would b * interesting to find out how 
much depreciation of the fuel-value occurs in the cooking of fish, and 
how fish-fats compare with other fats in this respect. 

l*N SAPONIFIABLE MATTER. 

When the ethereal extract of fish is saponified with alcoholic potash, 
a certain amount of fatty material, soluble in ether, remains unattacked. 
This consists of cholesterols and other alcohols which replace the glycerol 
of the ordinary fats. We have reason # to believe that little, if any, of 
this unsaponifiable matter is digested or absorbed in the human alimentary 
tract, and the caloric value of this part of the fat should therefore be 
subtracted in order to arrive at the true or utilizablc fuel-value of the 
ethereal extract. In the specimen of groper-fat X in Table I the caloric 
value of the unsaponifiable material was found to be 10-4 calories. In 
quantity it amounted to about 10 per cent, of the fat, so that while the 
total fuel-value of the fat was 9*05 calories the true value was only 8*01. 

These two considerations- viz., depreciated value on heating and drying, 
and the presence of a relatively large amount of unsaponifiable matter— 
both tend to reduce the standard figure (9-1) for caloric value of fat. 
When applied to fish-fats our estimations indicate a net value not above 
8*0 calories per gramme. 

Extractives. 

In a weak alcoholic extract of the dried-fish powder we obtained a 
ealone value of 5-3 per gramme. The figure usually given for caloric 
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value of meat-extract is 3*15. That the higher value in our case was 
due to substances soluble in ether, and presumably also dissolved out by 
the alcohol, is shown by the fact that on extracting with ether the caloric 
value was 3*52. We have not investigated the matter further, but we 
think it likely that an extract of fish prepared in the same way as 
commercial extracts of meat would probably have a higher calorie value. 

Protkin. 

A few estimations of the caloric value of the proteins of fish gave an 
average figure of 5*43—calculated for the water -and ash-free substance. 
This corresponds closely to the figure for mammalian protein. 

Acknowledgments. 

We again beg to acknowledge the grant of money from the Government, 
through the New Zealand Institute, which made this research possible; 
also the hospitality of the University of Otago in granting us working- 
space, gas. light, water, &c. 


Summarv. 

In calculating the fuel-values of fish fats and oils the ease of oxidation 
before ingestion and the presence of considerable amounts of unsaponifiable 
matter should be taken into account. Instead of the standard figure, 
9*1 calories per gramme, the observations here recorded would indicate 
a figure about 8*0 calories. 


PART 4: (IMPOSITION OF THE PAUA (HALlOTfS IRIS). 

This paper gives an account of some analyses of the shell-fish paua 
(in this case Haliotis iris), which was used as food by the Maori and is 
also frequently used by Europeans. 

The chemistry of molluscs in general has already attracted some 
attention, but our knowledge of the biochemical processes occurring in 
them, and especially in the marine forms, is still very meagre. The 
Haliotis has been shown to contain substances rarely met with in the 
composition of ordinary foodstuffs, or met with in smaller concentration. 
These comprise taurine (although there are no bile-salts), chlorophyll, 
haomocyanin, and, among the inorganic constituents, zinc. At the very 
outset we were impressed with tlie need for care in applying standard 
methods of diet-analysis to such material. One reason for this is that 
the part of the shell-fish used as food includes the alimentary canal and 
its contents, the glands, heart, and sexual organs; whereas in vertebrate 
animals used as food only the muscles and certain organs are euten. The 
results are that in shell-fish we have a more heterogeneous mixture of 
materials, the non-protein nitrogen is high, the substances soluble in 
ether are by no means all fat, and the percentage of unclassified material 
(“ extractives ”) is considerable. 

Our investigations were chiefly directed to the determination of the 
relative amounts of protein, carbohydrate, fat, and ash. 

The paua were obtained from the shore at Pounawea. They were alive 
when received in the laboratory, and were kindly identified for us by 
Professor Benham as Haliotis iris. 
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For the purposes of analysis some were divided into a “ visceral 99 
part and a “ muscle ” part, before being dried in an oven at about 55° C. 
Others were dried similarly without separation into parts, and some were 
used fresh for glycogen estimation. 

Protein. 

The usual method of estimating protein in food is to multiply the 
nitrogen by the factor 6*25 or 6*37. This method is based on the 
assumptions that most of the nitrogen is in the form of proteins, and 
that the proteins contain an average of about 16 per cent, nitrogen. Of 
these assumptions the first, at any rate, cannot be held without reserve 
in the case of these shell-fish, as the following figures show:— 

In one sample of dried paua, “ visceral” part, the total nitrogen was 
found to be 9*0 per cent.; in another sample of the same powder the 
nitrogen present in an extract made with repeated quantities of strong 
alcohol followed by a small amount of watery trichloracetic acid was 
2*96 per cent.; while that of the residue was 6*35 per cent. The figure 
2-95 is due to substances of non-protein nature. If we were to proceed 
in the orthodox way to calculate the protein percentage from the total 
nitrogen we should get G8-1 (9-3 X 6-26), or about J5 per cent, of the 
fresh material. If, on the other hand, we were to take only the nitrogen 
that is insoluble when treated as described above we should get 39*7 per 
cent, protein (6-35 X 6-25), or about 10 per cent, of the fresh “ viscera.” 
The true figure lies somewhere between these extremes, for some of the 
nitrogen of the extract may be due to amino acids split off from protein 
by autolytic changes in the earlier stages of drying, and such amino acids 
cannot be regarded as entirely \alueless. 

The above figures refer to the “ viscera.” A somewhat similar result 
is given by the “ muscle 99 part, where the total nitrogen was 12-2 per 
cent, of the solids, and this consisted of 7*54 per cent, insoluble and 
4-70 per cent, soluble in strong alcohol. In each case 30 to 40 per cent, 
of the total nitrogen was not m true protein form, and in such cases it is 
therefore incorrect to use the factor 6-25. 


t'ARBOHY DRATK. 

Using Pfluegcr’s method of estimation, we obtained the following 
figures for the glycogen percentage of freshly treated Haliotis iris :— 

Tablk TT. 


Sample. 


I . 

II 


i 


Part. 


i 


Muscle 

Viscera 

Muscle 

Viscera 


Wright In 

Amount osod i 

Percentage of 

Gramme's 

(Grammes) 

Glyooipn. 

156 

100 

1*20 

104 

104 

0-54 

160 

100 

201 

135 

120 

0-50 


An attempt was made to obtain a clear watery extraot for estimation 
of gluoose, so that we might find the total percentage of oarbohydT&te 
present, but in spite of various devioes the filtration proved so slow that 
the material began to decompose and had to be abandoned. The cause of 
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the slow filtration was undoubtedly the large amount of slimy muous that 
was present. Glucose could easily be detected in the crude extract. 

The glycogen from paua “ muscle ” gave the usual qualitative tests, 
and on hydrolysis yielded glucose—at least, so far as we could judge from 
the fermentation and phenyl-hydrazine tests—but the glycogen from the 
“ viscera ” did not react in a typical way. The result of its hydrolysis did 
not reduce so readily as glucose solutions do, and in one test it failed to 
ferment with yeast. Unfortunately the time at our disposal did not allow 
of further investigation while the material was fresh. The origin of the 
glycogen found in marine shell-fish is worth investigating; for, unlike the 
terrestrial plants which contain starch, the seaweeds on which the paua, &c., 
feed contain chiefly pentosanes, methyl pentoses, and pentoses; and the 
transformation of these into glycogen does not occur readily, if at all, in 
the vertebrates. 

In carrying out Pflueger’s method for glycogen (heating for several 
hours with .30 per cent. KOH) it was found that the glycogen, when pre¬ 
cipitated with alcohol, carried down with it a certain amount of greasy 
material which retarded the filtration. This was almost certainly some of 
the unsaponifiable fatty matter which had withstood the action of the 
alkali. 


Fat. 

In the usual method of analysing foods, the weight of the ethereal 
extract is returned as u fat.” Although it is well known that ether does not 
extract all the fat, and that it extracts substances that are not fat, yet the 
method is convenient and suitable when dealing with vertebrate material. 
In the paua, and presumably in molluscs generally, the faults of the method 
are more obvious, as can be seen from the following data: The dried 
visceral portion of paua 3 was extracted with hot alcohol, and then with 
ether; the aloohol was driven off and its residue extracted with ether; 
the combined ethereal extract gave, we may presume, all the ether-soluble 
material as usually estimated. It had a green colour, due to chlorophyll, 
and amounted to 7*04 per cent, of the solids. This was saponified, and the 
fatty acids separated, washed, and ultimately weighed. The fatty acid in 
the ethereal extract was about 73 per cent., whereas in ordinary fats it is * 
about 90 per cent. 

In the case of the muscle portion the amount dissolved out by the 
alcohol and subsequently extracted with ether was between 80 and 90 per 
cent, of the total fat, whereas in a fish-powder (groper) treated in the same 
way only 70 per cent, of the fat was extracted by the alcohol. 

These observations indicate that the ethereal extract does not represent 
the true fat-value. 


Ash. 

The paua is comparatively rich in inorganic salts. The muscle part 
gave 6*17 per cent, and the whole paua 7*5 per cent., indicating an ash 
content in the fresh material of from 1*5 to nearly 2 per cent. A qualita¬ 
tive examination of a small quantity of the ash was kindly made for us in 
the Chemistry Department by Mr. Penseler, under Professor Inglis's direc¬ 
tions. The usual elements were found, but in addition Mr. Penseler noted 
a strong suspicion of the presence of zinc, although he was unaware 
that that element has been shown to be fairly common in marine shell¬ 
fish. 
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Unidentified Material. 

In Table 111 we give a summary of the analyses of one paua, so far as 
our analyst's were carried. The results show a deficit which is very large 
in the case of the visceral part. Some of this is no doubt due to the glucose 
and to remains of vegetable food in the alimentary tract, but these cannot 
account for more than a small part of the large deficit. The large per¬ 
centage of material soluble in alcohol in the following sample also indicates 
the unusual nature of this food : Paua 4 solids, 23*1 per cent. Of the 
solids, 8-14 per cent. fat, 7*5 per cent. = ash, and approximately 28 per 
cent, was soluble in % per cent, alcohol, but insoluble in ether. 


Tablk III 

Visceral 

Muscle 

* 

Part. 

Part. 


Gramme*. 

Grammes. 

(1.) Fresh weight of edible portion 

.. 9100 

104-00 

(2.) Water percentage 

.. 75-70 

74-20 

(3.) Solids by difference 

.. 24-30 

25-80 

Percentage rowjhisition of the aolith — 

(4.) Total nitrogen 

ft-30 

12-24 

(5.) Non-protein nitrogen 

.. 295 

4-70 

(6.) Nitrogen insoluble in alcohol 

fi-35 

7-54 

(7.) Protein [maximal - (4) y 625] 

.. 58-10 

76-30 

(8.) Protein [minimal - (6) ✓ 6-25] 

.. 39-70 

47-00 

(ft.) Glycoiren by calculation from Table 11 

.. (2-30) 

(5-95) 

(10.) Fat (ethereal extract) 

7-04 

6-57 

(11.) Ash. 

circa 7-00 

6-17 

f Minimal deficit 

100 — 1(7) + (0) + (10) + (1I)| 

.. 25-50 

3-00 

'“•M Maximal deficit 

l 100 -r( 8 ) + (») + ( 10 ) + (ll)l 

.. 43-90 

34-30 


Remarks. 

The foregoing observations indicate that the paua has a considerable 
value as a food. An adult specimen weighing, say, 200 gnu. is probably 
as much as one would care to eat at a time. It would yield about 2*5 grm. 
glycogen, 5 grm. fat, 4 grm, to 5 grm. inorganic matter, and, say, 28 grm. 
protein. The remainder, about 10 grm. solids, consists mostly of sub¬ 
stances of uncertain value as food. What has been said above in regard 
to the unreliability of the standard methods when applied to this shell¬ 
fish probably holds good for most other invertebrate foods ; and, although 
at first sight it might appear that the investigation of such material is of 
little consequence on account of the relatively small amount used as human 
food, yet the analysis of the lower forms of marine life has an important 
bearing on the question of the food of fishes. For example, it is known 
that in some cases, such as the herring, the fats of the minute crustaceans 
on which the fish lives an* deposited under the skin with little or no change 
in chemical character, and there is no doubt that the simultaneous analysis 
of the fish-fats and of the fats of the lower forms of life found in the same 
waters would yield important information as to the feeding-habits of the 
fish. 

In conclusion, we beg to thank the University of Otago for facilities in 
carrying on this work, and to acknowledge again the financial assistance 
of the research grant from the New Zealand Institute which made it possible. 
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Food-supply and Deterioration of Trout in the Thermal Lakes District, 
North Island, New Zealand. 

By W. J. Phillipps, F.L.S., F.R.G.S. 

[Head before the Wellington Philosophical Society, 3rd August, 1921; received by Editor, 
31st December, 1922 ; issued separately, 8th July , 1924.] 


Introduction. 

The following paper comprises a section of the results of an investigation 
on trout food-supply and trout-deterioration, together with a brief notice 
of other works on thege subjects published in various parts of the world. 
Food-supply for trout is largely dependent on local conditions, and it is 
only by a study of all interdependent associations, organic or inorganic, 
which bear on the question that the economic zoologist will be able to 
decide on an effective manner of increasing the food-supply of a given 
locality. Owing to continuous destruction of trout food by the Maori, and 
the presence of various aquatic birds, the study of this subject may become 
considerably involved. The birds may prey either on the enemies of the 
trout or the trout themselves, or may in various ways lessen the available 
food-supply. Accordingly a general survey of the habits of the birds 
becomes necessary, and also a consideration of the relative depredations 
of each species. 

I have been able to conduct an investigation over a limited period 
only, and realize* that the results so obtained cannot be regarded as fully 
conclusive. Generally speaking, large lake trout were found to be feed¬ 
ing on fishes, while stream and many inshore trout were found to prefer 
insects, crayfish, plants, &c. Microscopical slides of stomach-contents 
were taken immediately after capture of the trout, for as a rule the 
digestive fluid acts quickly on unicellular organisms, and renders their 
outline indistinguishable. Except where otherwise signified, all trout dealt 
with belonged to the rainbow series, and were over two years of age. 

I wish to thank Messrs. W. R. B. Oliver and H. Hamilton for 
their co-operation in determining certain of the species in the table. 
Mr. Oliver assisted by identifying a number of the plants, while Mr. 
Hamilton examined the insects. I have also to acknowledge my indebted¬ 
ness to Professor H. B. Kirk, Victoria University College, Wellington, 
for his interest and kindly criticisms. Further, my thanks are due to 
those gentlemen in the Rotorua district who assisted me in securing trout 
for examination. 

Summary of Analysis of Trout Stomach-contents. 

Altogether 89 trout-stomachs were examined, the contents of which 
may be summarized as follows: 56 contained fish or fish-remains; 32 
contained insects or insect-larvae; 17 contained molluscs; 11 contained 
crayfish; 31 contained plants; 44 contained microscopical organisms; 
33 had stones, sand, or gravel in stomach or intestine; 8 contained the 
parasitic worm Histrichus sp. 
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I have estimated the proportions of different foods in the total number 
of stomachs to be—Fishes, 60 per cent.; insects, 18 per cent.; crayfish, 
7 per cent.*, molluscs, 2-5 per cent.; plants, 12*5 per cent. 

Galaxias.— The average length of 16 Galaxias sp. from the stomachs of 
Rotorua and Rotoiti trout was 56 mm. I believe most to be Galaxias 
brevipinnis , but identification canuot always readily be made on partly 
digested specimens. In all, 23 trout had eaten 132 Galaxias , an average 
of 5J per trout. 

Qobiomorphus. — The common bully, Gobiomorphus gobioides , was found 
to be the most common fish-food. In order to ascertain the number of 
this species in a given portion of Lake Taupo close to the beach, 1 
enclosed &n area of 3() square yards without disturbing the fish; and, 
after an hour’s observation, was satisfied that there were over 160 examples 
of the species in the enclosure, together with a few Galaxias sp. In the 
lakes the bully prefers a rocky or pumice bottom and shallow water. 
I have taken several hundreds during a few minutes’ dredging in Western 
Bay, Lake Taupo. The total length of the adult is generally 123 mm., 
but all sizes were found in trout-stomachs, the average size of 16 young 
being 42 mm. Altogether 32 trout had eaten u total of 216 of these fish, 
an average of 6$ per trout. 

Salmo sp.- Two of the stomachs examined, one from Lake Rotoiti and 
one from Lake Tikitapu, contained the remains of a young trout. 

Insects. —The insect contents of the stomachs examined were generally 
small, except in the case of stream or river fish. It was noticeable that 
out of 28 trout-stomachs examined from Lake Taupo only 5 contained 
insect food. At this season insect food is probably poorer in the lakes 
than during most months of the year. Dipterous larvae and cicadas were 
the most commonly found. 

Paranephrops. —The crayfish, or koura ( Paranephrops plnnifrons ), was 
not largely represented in the trout-stomachs. During October, 1918, I 
found large numbers in the stomachs of trout from Lake Rotoiti. In 
the tabulated list 11 trout had taken 17 Paranephrops , an average of 1J 
per trout. 

Potaniopyrgus. — The mollusc Potamopyrgus spp., of which there are 
several varieties, is found in all lakes, often being attached to the pond- 
weed, Potamoqeton Chcesemanii. Seventeen trout had eaten 188 Potamo - 
pyrgus , an average of 11 per trout. Allowing for bones and cartilage, I 
have ascerta ined that a small Galaxias 50 mm. long equals in weight 36 
molluscs without the shell. 

Plants. —Out of the total 31 stomachs containing plants, 9 contained 
Nitella , 7 Cladophora , 4 Uhthnx , and 4 MyriophyUum elalinoides . Twenty 
stomachs were examined from the various lakes during September, October, 
and November, 1918 and 1919, and of these 15 contained an average of 
40 per cent, plants. It will be seen tliat the proportion of plant food 
eaten was considerably less dunng February of this year. 

Microscopical Organisms.— In 38 stomachs diatoms were found. Other 
organisms in varying numbers were Rotifera, Paramoecium , Amoeba , and 
flagellates such as Pleurocoecus sp. in an encysted condition. 

Hisirichus. —The parasitic worm was found only in stomachs of trout 
from Tarawera and Taupo. 

Stones, Graved, and Pumice. —It seems likely that most sand or gravel 
in the stomach is taken accidentally with other food. In the case of 
pumice being taken it is possible that here also it had been accidentally 
swallowed owing to the buoyancy of the stone. 
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Except wheft otherwise indicated, ail stomach* were token from Salma truleu* or subspecies tliereol. 
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Except where otherwise indicated, all 'tomach* were taken from Salmo trideu* or satapecie* thereof. 
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Except where otherwise indicated, all stomachs were taken from Salmo irid**$ or subspecies thereof. 
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Trout Food-supply. 

Stomachs of the koura (Paranephrops planifrons ), the tadpole of 
tl»c Australian frog (Hyla aurea ), the toitoi (Gibiomorphus gobioides ), 
the gudgeon {Gataxias brevipinnis ), and the koaro (Galaxias huttoni ) 
were examined microscopieally, and eacli found to contain enormous 
numbers of Diatoms, Algae, and Protozoa. Insect-remains were rarely 
found. 

In the years 1918 and 1919 I had the opportunity of examining the 
stomachs of a number of trout taken in the streams after the close of the 
spawning season. The stomachs of many were found to be quite empty; 
some contained stones, and some the eggs of others which had just spawned. 
Practically all the larger and healthier fish return to the bed of the lake 
immediately after spawning. Accordingly, stomach-contents of trout 
taken in streams in the latter part of September and during October and 
November cannot be regarded as typical. These fish are for the most 
part females which, owing to weakness or disease, have been unable to 
<le|)osit their ova at an earlier date. An attempt was made to fertilize 
ova of such fish artificially, the result being that over 90 per cent, proved 
sterile. 

The tabulated results of analysis of stomach - contents cannot be 
regardeu a& forming a true estimate of the* general food of thermal 
trout throughout the year, but will give some idea of the relation 
and proportion of foods eaten during February. For comparative pur¬ 
poses I submit the results of analysis of trout food-supply by various 
authors. 

Kendall and (loldsborough (1908, p. 47) have found the rainbow trout 
in the Connecticut lakes to subsist largely on worms and insect-larvae. 
Note is also made of the great harm done through this predatory species 
eating the eggs of salmon. 

Pearse (1918, p. 274) gives the food-example of S. irideus as follows : 
Insects and insect larvae and pupae, 43 per cent.; amphipods, 42 per cent.; 
miIli|K*ds, 10 per cent.; snails, 5 per cent. Eighteen specimens of Salvelinus 
fon final is were examined, the average results being Insects and insect 
larvae and pupae, 57*9 per cent.; millipeds, 0*4 per cent. ; mites, 0-4 
per eent.; amphipods, 35*5 per cent.; aquatic isopods, 0*5 per cent.; 
terrestrial isojauls, 0-8 per cent.; snails, 1*4 per cent.; plant-seeds, (M 
]>er cent. 

Hudson (1904, p. 93) has given an excellent series of notes determining 
the sjH'cies of insects and insect-larvae forming the staple food-supply of 
trout in New Zealand rivers. His results show the large extent to which 
insect food is utilized, but these results cannot be fully recognized as 
comparable with the existing conditions in the environment of trout in the 
land-locked lakes of the thermal district. The trout were examined by 
Hudson during the years 1899-1902, and all were from coastal rivers and 
streams. The average trout of the Rotorua and Taupo districts is a lake 
fish associated with shoals of smaller indigenous fishes which persist in 
much larger numbers than in any New Zealand river which I have 
examined. 

Needham (1902, p. 205) has given a table of the stomach-contents of 25 
brook-trout in New York State. The results show an almost complete 
ahsence of food other than insects. On p. 206 he states : “ I am inclined 
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to regard only the three first named in the table (Chironomus, Corelhra , 
and Triehopter larvae and pupae) as of any considerable importance 
to the trout. To my mind the chief value of this table is that it dearly 
indicates one species of economic importance to trout-culture—the 
Chironomid, of whose larvae and pupae an average of 116 specimens had 
been eaten by the trout. The largest number eaten by a single trout was 
351, while three trout had eaten none at all. 5, Needham carried out an 
interesting experiment by feeding a dragon-fly nymph, LibeUula pulchdla , 
on Corethra. On p. 210 he states: “ Placed in the nymph's mouth they 
were eaten with avidity; but placed thickly in the water with it, and 
swimming around within easy reach, none were captured, or even reached 
after, by the nymph. It was probably unable to sec them, for it quickly 
seized water-boatman ( Corisa) when substituted for the Corethra larvae.’* 
If aquatic insects are to be introduced into New Zealand as trout-food, 
it would be well first to‘have as exact a knowledge as possible of how far 
the aquatic forms will prey on indigenous species, and also whether the 
adults acclimatize successfully when mature. 

In regard to the suitability of insect food as opposed to fish food for trout, 
Atkins (1910, pp. 841-51) has shown the potency of the larvae of flies in 
promoting growth. Experiments carried out by him showed that the fry 
of salmon fed with insect-larvae exceeded in growth by 27 per cent, those fed 
on chopped meat. Whether adult trout fed on insect-larvae wt uld thrive 
to a greater extent than those fed on small fishes remains yet to be proved. 
The enormous number of insect-larvae which would be required to equal, 
sav, six small fishes 4 in. long may easily make the task of increasing the 
supply of insects over the large areas of New Zealand lakes much more 
difficult than the increase in the numbers of small fishes and other forms 
suitable as food. The small fishes (Galaxias spp.) have invariably a large 
amount of fatty tissue, and in every stomach in which I found one or more 
of these fish oil-globules were numerous. 

Embody (1918, pp. 26-33) has given a record of a number of experiments 
performed at the experimental hatching-station, Cornell University, the aim 
being to ascertain a substitute for the fresh-meat food used to feed trout 
for commercial purposes. An interesting note in regard to the mortality 
during experimentation is as follows: “In general fingerlings were more 
susceptible than yearlings and older trout, and rainbow trout were less 
resistant than brook and brown trout. In nearly all cases this high 
mortality could lx* checked in the course of two weeks by changing to a 
diet of some fresh meat.*’ 

Kendall (1918, p, 534) states that the general food-supply upon which 
the adult fish depends may be divided into two classes—fishes and insects. 
Further, lie adds that in all waters there is a seasonal supply of insect- 
larvae which varies with the season and locality ; but where food in the form 
of fishes is available the insect food ap]x»ara to bo more or less neglected, 
particularly by the larger fish. 

This statement is interesting when Salmonidae are considered in the 
light of evolution. It is now recognized that the family as it exists to-day 
is derived from an ancestral form which existed about the Cretaceous 
period, and whose natural habitat was the ocean. It will be seen that many 
of the same types of food may have been utilized by the ancestral form, 
with the exception of insects. Accordingly insects and insect-larvae have 
gradually entered into the category of food-supply as Salmonidae have 
taken to rivers and streams. 
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Deterioration. 

Regarding the growth of trout in the mountain-lakes of eastern Norway 
in comparison with the degenerate condition of trout on the western Bide, 
Dahl (1919, p. 28) notes as follows 

- West. East 

Food .. Mostly insects and small organisms | Mostly large animals, fresh-water 

| shrimps, snails, and Lepidurus. 

Lakes .. Often deep, and therefore little | Often shallow, and therefore more 
productive , productive. 

Npauners . Small and young, therefore vigorous | Larger and older, therefore slower 
reproduction i reproduction. 

Ova .. Small, with small growth-capacitj j Large, with better growth-capacity. 

Dahl’s researches are of great interest and importance ; but much further 
investigation seems to be required before these reasons and results may 
bo accepted in their entirety. 

Arinistead (1920, p. 58) state's as follows : “ A stock of mountain-trout 
subjected to a favourable environment may grow and improve for some 
years. After a time a recoil takes place and the improvement is replaced 
by a deterioration, apart, as far as 1 can tell, from the question of food. 
It is as though the vitality accumulated originally through generations of 
hardship was exhausted in the process of growth.” 

Dahl (1919, p. 33) states that “ growth depends on the qualities of the 
mother fish and the size of the ovum (t’.e., the size of the yolk-sac of the 
ovum).” Thus it would seem that, apart from the amount of food-supply 
available at the stage when fe< ding commences, the whole future history 
of the trout depends (1) on the amount of nutriment available for the embryo 
in the yolk-sac, (2) on what may be termed the inherent constitutional 
vigour imparted by the parents to their progeny. 

There can be no doubt that decreasing food-supply has a direct bearing 
on the question in the thermal lakes, but I am of the opinion that this is 
not the solution of the whole problem. 

In regard to Dahl’s tabulated observations, it would be interesting to 
ascertain whether outside fry or young trout were introduced into any of 
the lakes to augment the parent stock ; also whether the trout of the 
eastern lakes of Norway had greater natural facilities for sexual inter¬ 
mixing than was afforded the trout on tin* western side. Further, it may 
be that certain inorganic constituents of the separate waters have been 
responsible for the predominance of two different types of plankton and 
benthos.* In the thermal-lakes district 1 have examined the yolk-sac 
of the ovum of fishes of different sizes and ages, and have found that in 
large trout, six to eight years, the yolk-sac is relatively larger than in 
younger and older trout. The rainbow trout of these lakes reach their 
maximum weight and condition at about six years. In my opinion it is 
these large trout (which at the age of six years weigh anything up to 9 lb.) 
that more than others will be likely to produce a strong and healthy 
progeny, and thus aid in maintaining the basic standard of the race. 

Progeny derived from the same parents may not impress upon their 
progeny a strong constitutional vigour. Milne (1917, p. 37) writes: “ It 
has been noticed that if eggs are collected annually to the full capacity of 
a minor tributary in a large watershed, and some of the progeny are 

* Phillipps and Grigg (1922) have given considerable data on the relations of oiganio 
and inorganio geochemistry to fish life. 
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planted in the parent stream, the run falls off and may eventually dis¬ 
appear.” These remarks refer to the salmon on the Pacific coast of North 
America. In the state of nature many of the eggs of the adult fish do not 
arrive at maturity, and the mortality among young fish is generally high ; 
but in the artificial condition of the hatchery the loss is small. The fact 
that among the progeny liberated as described by Milne as many as several 
thousand may have been derived from the same parents significantly points 
to an inbred condition as being the most probable explanation of the run 
falling off. 

At the present time (1923) the phenomenal increase in weight and size 
of thermal-lake trout is everywhere recognized. It is quite possible from 
facts to hand in regard to present condition of trout, which in certain lakes 
average 9 lb. in weight, that these fish have recovered from what may be 
regarded as a degeneration cycle. Land-locked Salmonidae throughout the 
world have been known to deteriorate at intervals of several years. Many 
regard decreasing food-supply as the key to tins problem; but this is 
certainly not the case in the thermal region, where the relative abundance 
of plankton has not altered since 1918, while the weights of fish have 
gradually increased since 1919. 

Of all aquatic animals able to exist in temperate zones, Salmonidae are 
perhaps the most susceptible to change of environment, and respond almost 
immediately to altered conditions of -ir.y kind. Ap&it from Human 
agencies, the geology of the surrounding country, its flora and fauna, 
altitude, latitude, and climatic conditions must all be considered when 
dealing with salmon or trout from a scientific standpoint. 
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Second Supplement to the Uredi stales of New Zealand. 

By 6. H. CiTNxrxdHAM, Mvcologist, Department of Agriculture, Wellingtou, 

N.Z. 

[Rend bpfore the WellinyUm Philosophical Society, '24th October, 1023 ; received by Editor , 
31st December, 1023; issued separately, 30th July, 1021 .] 

Since Parts t and 2 of “ The Uredinales, or Rust-fungi, of New Zealand " 
were published (Trams. N.Z. Inst vol. 54, pp. 619 704 ; ibid., vol. 55, 
pp. I 58, 1924) the following additional species and hosts have come 
to hand 

I. Uromyces Edwardsiae u. sp.* (Fu». 128.) Leguminosae. 

0. Spermogones unknown. 

III. Teleutosori on pods which have become Converted into distorted, 
rugulosc, inflated, piriform galls, attaining a size of 40 X 18 mm.f: chocolate, 
pulverulent, covering the entire surface, naked. Teleutospores broadly 
elliptical, less commonly obovate, 30 40 X 22-26 mnim.; apex rounded 
or bluntly acuminate', slightly (3-4 iiuiun.) thickened, base attenuate or 
rounded ; episporo 2-3 mmm. thick, conspicuously longitudinally reticulate, 
wutl, *In wartsjiiear the apex, pallid chestnut-brown ; 

pedicel deciduous, hyaline, up to 15 x'(Tiimiiu.; germ-pore apical, con¬ 
spicuous, frequently crowned with a tinted papilla. 

Host: Edwardsia telraptera (J. Miller) Oliver (= Sophora tetraptera 

J. Miller). On pods. Herb. No. 1234. III. Tahakopa. Gatlins (Southland), 
70m., G. M. Smith! March, 1923. (Type.) 

The host is indigenous and widespread; it occurs also in Lord Howe 
Island, Easter Island, Juan Fernandez, and Ohile (Cheeseman, 1906, p. 123). 

The fungus attacks the pods shortly after flowering, causing them to 
become distorted and much inflated. In place of the normal pod, 5-20 cm. 
long, a short piriform gall is formed in its stead. The surface of the gall is 
much wrinkled and covered with the masses of chocolate-coloured sori. The 
epispore of the teleutospore is covered with distinct reticulations, arranged 
in parallel rows which converge at the poles This character separates this 
from every other species occurring on the genera Edwardsia and Sophora. 

No less than six species of Uromyces, and two of the form-genus 
Aecidium , have been recorded as occurring on these two genera, as under :— 
II, III. Uromyces hyalinus Peck. America. Leaves and stems. 

II, III. U. shikokianus Kus. Japan. Leaves, 

III. U. cladrastidis Kus. Japan. Leaves. 

III. U. truncicola P. Henn. et Shirai. Japan. Stems 
j II, III. U. Sophorae-japonicae Diet. Japan. Leaves. 

\ II, III. U. Sophorae-jlavescentis Kus. Japan. Leaves. 

V I. Aecidium Sophorae Kus. Japan. Leaves. 

\ I. A. kowhai G. H. Cunn. New Zealand. Stems. 

r f^ie majority of these species of Uromyces possess verruculose teleuto- 
spores\ but none have the peculiar reticulations so noticeable in our species ; 
the galltforming habit, and habitat on pods, are also characteristic features. 

Particulars as to the Japanese specie* have been obtained from a recent 
paper by\Ito (1922). 

* Latin diagnoses are placed at the end of the paper, 
t In this article the contraction “ mmm." is used for micromillimetres. 
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2. Puccinia heketara n. sp. (Fig. 129.) Compositue. 

0. Spcrmogones unknown. 

I. Accidia hypophyllous and caulicolous; on loaves aggregate into 
irregular closely-packed groups on distorted spots, visible on the upper 
surface as discoloured areas; on stems scattered over irregular inflated 
areas which may attain a length of 25 nun., bright orange. IVridia 
embedded or slightly erumpent, cupulate, 05 mm. diam., margin lacerate, 
slightly reflexed, standing above the leaf-surface about 0-25 mm. Spores 
elliptical or obovate, 25 35 X 18-22 mnmi.; epis))ore moderately and finely 
verrucose, 2 mnnn. thick, hyaline ; cell-contents orange, vacuolate. 

III. Teleutosori hypophyllous, seated on minute spots which may or 
may not be visible on the upper surface, chocolate-brown, circular or 
irregular in outline, up to 1 mm. diam., frequently less, erumpent. pul¬ 
verulent. Teleutospores elliptical, 45-55 X 20 26 mnnn.; apex rounded 



Fm. 128.— Vrauiyce* EdwanUiae n. up. 

Fin. 129.— Puccinia heketara n. sp. 

Fig. 130.— Vredo Fontcrae n. »p. 

or bluntly acuminate, not or slightly (3 mimn.) thickened, base attenuate, 
lower cell slightly longer and narrower than the upper; constricted at the 
septum; epispore smooth, 1*5-2 mnnn. thick, jiallid chestnut-brown, cell- 
contents vacuolate ; pedicel deciduous, hyaline, stout, up to 25 X 8 mmm.; 
germ-pore of the upper cell apical, basal pore between one-third and 
two-thirds below septum, both conspicuous and papillate. 

X. Mesospores rare, obovate, 28-40 X 16 23 mmm. 

Host: Olearia Cunninghamii Hook. f. On leaves, petioles, and stems. 
Herb. No. 1244. I—III. York Bay (Wellington), 100m., E . //. Atkinson! 
(Type.) 

The host is endemic, and abundant throughout the North Island 
and lowland forests of Marlborough and Nelson (Cheeseman, 1906, 
p. 286). 

This rust closely resembles Puccinia Atkinsonii G. H. Cuim. (on Olearia 
excortioata Bach.), but differs in many minor characters, especially in the 
non-retuse apex, thinner epispore, and smaller sire of the teleutospores. 
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3. Uredo Forsterae n. bp. (Fig. 130.) Candolleaceae. 

II. Uredosori hypophyllous, on irregular yellow spots, scattered, ellip¬ 
tical, 1 2 mm. long, dark chestnut-brown, bullate, pulverulent, surrounded 
by the ruptured epidermis. Uredospores globose to obovate, 24-31 X 
18-25 mmm.; episporo finely bluntly and moderately echinulate, chestnut- 
brown, 1 *5-2 mnim. thick, with 2-3 obscure equatorial germ-pores. 

Host: For8tera Ridwillii Hook. f. On leaves. Herb. No. 1272. 
II. Mount Egmont (Taranaki), 1,000 m., E. H. Atkinson ! 2 Feb., 1923. 

The host is endemic, and distributed through the mountain-ranges of 
both Islands (Cheeseman, 1906, p. 393). 

These three species bring the total of species collected in New Zealand 
to 124, this number being distributed in the following genera: Uromyces, 
14 ; Vromycladium , 4 ; Puccinia, 68 ; Oymnoconia , 1; Phragmidium, 5 ; 
Hamaspora , 1 ; Coleosporium, l; Melampsora , 2 ; Melampsoridium , 1 ; 
Pucciniaslntm, 1 ; Milesina , 1 ; Aecidium , 11; Undo, 14. 


ADDITIONAL HOSTS. 

These hosts have come to hand since the publication of the two previous 
papers. 

(tRAMINEAE. 

Puccinia graminis Pers. (Trans. N.Z. Inst., vol. 54, p. 644, 1923). 

Agropyron scabrum (Lab.) Beauv. On culms. Herb. No. 1273. 

III. Queenstown (Otago), 500tu., W. D. Reid! 5 June, 1923. 

Poa aguatica L. On leaves. Herb. No. 740. II, III. Araraki 
(Hawke‘s Bay), 35 m., G. //. C. 22 Feb., 1922. 

The former host is indigenous and widespread, and occurs also in 
Australia (Cheeseman, 1906, p. 923). The latter host is an introduced 
species. 

Cypkraceae. 

Puccinia Caricis Sehroet. (/.r., p. 649). 

Carex appressa R. Br. On leaves. Herb. No. 367. III. Blufl 
(Southland), sca-level, W. D. Reid! 26 May, 1922. 

The host is endemic, and confined to the South, Stewart, and several 
of the outlying islands (Cheeseman, 1906, p. 814). 


Puccinia Unciniarum Diet. et. Neg. (f.c., p. 650). 

Uncinia australis Pers. On leaves. Herb. No. 597. II, III. Pencarrow 
(Wellington), sea-coast, E. U . Atkinson! 21 Jan., 1923. 

The host is indigenous, and not uncommon throughout the lowland 
areas; it is said to occur in the Sandwich Islands (Cheeseman, 1906, 
p. 802). 

POLYGONACEAE. 

Puccinia tiritea G. H. Gunn. (J.c., p. 654). 

MueUenbeckia axillaris (Hook, f.) Walp. On leaves. Herb. No. 1274. 
II, III. Ettrick (Otago), 300 m., G . H . C . 24 March, 1923. 

Thfc host is indigenous and widespread; it occurs also in Tasmania and 
Australia (Cheeseman, 1906, p. 593). 
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Onagracbae. 

Puccinia pulverulenta Grev. p. 665). 

Epildbium junecum Sol. On leaves. Herb. No. 593. II, 111. Shore 
of Lake Taupo (Auckland), 400 m., E. H. Atkinson! 9 March, 1922. 
Epilobium pictum Petrie. On leaves. Herb. No. 508. II, III. Cass 
(Canterbury), 800m., W. D . Reid! N. R. Foy! 19 Jan., t922. 
Epilobium pubens A. Rich. Herb. No. 1275. II, III. Wakatipu 
(Otago), 400m., W. D. Reid! 5 June, 1923. 

E. juneeum is indigenous and abundant throughout both Islands, and 
occurs also in Australia; E. pictum is endemic and confined to the 
mountain regions of the South Island; E. pubens is indigenous and 
abundant throughout, and occurs also in Australia (Cheeseman, 1906, 
pp. 174-76). 

COMPOSITAE. 

Puccinia fodiens G. H. Cunn. ( l.c ., p. 682). 

Cehnisia spectabilis Hook. f. Herb. No. 750. II. Mount Waiopehu 
(Wellington), 1,700 m., G. H. C. 26 Oct., 1919. Sugarloaf, Cass 
(Canterbury), 1,000m., W. D. Reid! N. R. Foy! 20 Jan., 1922. 
Waiouru-Tokaanu Road, Taupo, 1,000in., E. II. Atkinson ! 13 March, 

1922. 

Puccinia novae-zelandiae G. H. Cunn. (/.c., p. 686). 

Olearia arborescens (Forst. f.) Cockayne and Laing (=* Olearia nit id a 
Hook. f.). On leaves. Herb. No. 790. I. Mount Eginont (Tara¬ 
naki), 1,000m., E. U. Atkinson! 4 Feb., 1923. 

Olearia avicenniuefolia (Raoul) Hook. f. Herb. No. 600. I, III. Franz 
Josef Glacier (Westland), 250 m., W. D. Reid! 28 June, 1922. 
Both hosts are endemic, O. avtcenniaefolia being confined to the South 
and Stewart Islands, O. arborescens being abundant throughout (Cheeseman, 
1906, pp. 285, 291). 

CORRECTION. 

Miss E. M. Wakefield in a recent letter has pointed out that Puccinia 
Hoheriae , described as new on page 661, Trans. N.Z. Inst ., vol. 54, has 
already been published by her in the Kew Bulletin , the species being named 
from material forwarded to Kew in 1917 by A. H. Cockayne. This species 
should therefore be cited— 

P . Hoheriae Wakef., Kew. Bull Misc. Inf, p. 312, 1917. 

Syn. P. Hoheriae G. H. Cunn., Trans. N.Z. Inst., vol. 54, 
p. 661, 1923. 

I am indebted to Miss Wakefield for drawing niy attention to this matter. 

LATIN DIAGNOSES. 

Uromyces Edwardsiae sp. nov. (Fig. 128.) 

0. Incognitis. 

III. Soris teleutosporiferis in sufiiatis, rugosis siliquae sedere ; ad 40 X 
18 mm., brunneo-nigris, pulverulentibus, nudis. Teleutosporis late ellipticis 
v. obovatis, 30-40 x 22-26 mmra.; apice rotundato v. acuminato, leniter 
3-4 mmm. incrassato, basi attenuate v. rotundato; episporio reticulate, 
2-3 mmm. crasso, oastaneo ; pedicello deciduo, hyalino, ad 15 X 6 mmm. ; 
foramine germinis apicale, conspicuo, saepe papillate. 



396 


Transactions 


llab.: lu siliquae Eduard a iae letrapterae (J. Miller) Oliver. Tahakopa, 
Southland, New Zealand, 70 m. C. M. Smith. 

Puccinia heketara sp. nuv. (Fig. 128.) 

0. Incognitis. 

I. Aecidiis hypophyllis et caulicolisquo, in magnis eatervis in maculis 
detorsis quae desuper cerni possunt solide confertis, ad 26mni. lougis, irre¬ 
gularihus, luteis. Peridiis immersis v. leviter erumpentibus, cupulatis, 
ad 0*5 turn, diam., niarginihus laciniatis, lenitc*r incurvatis. Aecidiosporis 
elliptieia v. obovatis. 25 35 x 18 22 imnm.; episporio minute verrucoso, 
2 mmm. crasso, hyalino. 

111. Soris teleutosporiferis hypophyllis, in maculis minutis nigro-brunneis, 
brunneo-atris. rotundis v. irregularihus, ad 1 nun. diam.. erumjMultibus, 
pulverulentis. Tcleutoaporis elliptieis, ad 45 55 \ 20 20 imnm. ; apiee 
rotuuduto v. aeuminato, non v. leniter (3 mmm.) crassato. basi attenuato, 
ad septum constricto ; episj)orio love, 1*5 2 mmm. crasso, castaneo, rontentu 
vaeuolato ; pedicello deciduo, hvalino, ad 25x8 mmm. ; foramine germinis 
cellulare superioris apicule. foramine basili ad J-jj infra septum, conspicuo 
papillato. 

X. Mesosporis raris, obovatis, ad 29 10 \ 16 23 mmm. 

Hab. : In foliis vivis Oleariae Cunnintjhamii Hook. f. I III. York Bay, 
Wellington. New Zealand, 100 m. E. H. Atkinson. 

Uredo Forsterae forma sp. now (Fig. 130.) 

II. Uredosoris hypophyllis, in irregularihus maculis flavin, raris, ellip- 
ticis, ad l -2 mm. longis, castaneis, bullatis, pulverulentis, epidermide 
rupta cinctis. Tredosporis globosis v. obovatis, ad 24 31 X 18 25 mmm.; 
episporio subtiliter echinulato, castaneo, 1-5 2 mmm. crasso, euni 2 3 
foraminibis germinis in circulo aequinnctialis, indistinctis. 

Hab. : In foliis vivis Forsterae Bidwillii Hook. f. IT. Mount Egmont, 
Taranaki, New Zealand, 1,000 m. E. H. Atkinson. 


LIST OF SPECIES AND 


Puccinia Caricia Schroet. 
Puccinia fodiena G. H. Cumin. 
Puccinia graruima Per*. 
Puccinia heketara G. H. ('nun. 
Puccinia Hoheriao I Yakef. 
Puccinia Hoheiiae (L H. Cunn. 


Agropyron sea brum (Lab.) Bea u w 
Carex appresaa R. Br. 

(felmiaia apectabilis Hook. f. 

Edwardaia tetraptera ( J. Miller) Oliver. 
Epilobium junceum < Sol. 

Epilobium pictum Petrie. 

Epilobium pubens A. Rith. 

Foratara Bidwillii Hook. f. 
Muehlenbeckia axillaris (Hook. f.) \Yalp. 


HOSTS DISCUSSED HEREIN. 

"il’KCI EH. 

Puccinia novue’/fltandiae G. H. Cunn. 
Puccinia pulvcrulenta Grew 
Puccinia tiritca G. H. Cunu. 

Puccinia Unriniarum Diet, et A ’ey. 

Urcdo Forsterae G. H. Cunn. 

Uroraycca KdaanUiae G. H. Cunn. 

Hosts. 

Olearia a r bo reace ns (Font. /.) Cockayne and 
Ijaing. 

Olearia avicenniaefolia (Raoul) Hook./. 
Olearia Cunninghaiim Hook. f. 9 

Ghana nitida Hook. f. 

Poa aquatica L. 

Sophora tetraptera J. Miller. 

Uncinia australis Peru. 
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The Ustilagineae, or “Smuts,” of New Zealand. 

By G. H. Cunningham, Mycologist, Department of Agriculture, Wellington, 

N.Z. 

[Head before the Wellington Philosophical Society t 24th October , 1923, received by Editor , 
31st December , 1923 , issued separately , 30M July, 1924.] 

Platen 44-47. 

This group o! fungi is characterized by the production of masses of dark- 
coloured spores in or on the leaves, stems, or inflorescences of Phanerogams. 
On account of the dark colour and usually powdery nature of the spore- 
masses, members of this suborder are popularly termed “ smuts.*’ Many 
are of considerable economic importance, for, where preventive methods 
are not practised, certain species cause a heav) annual loss to those engaged 
in the culture of cereals and grasses. On this account they have for 
the past half-century been the subject of considerable investigation by 
mycologists, with the result that in most cases their structure and life- 
history are well known. 

The spore-mass, or sorus, consists of numerous spores which at maturity 
may be free and one-celled, or may be aggregated into spore-balls; in 
certain genera many of the spore-balls are surrounded completely or in part 
by sterile cells. Various names have been applied to the spores by dif¬ 
ferent workers (e.g., “ chlamydos pores,” “ teleutos pores,” “brand-spores,” 
“ pseudospores,” “ resting-spores ”), but in tins paper they will be termed 
simply “ spores.” The spore, on germination, usually produces a structure 
bearing lateral or terminal conidia. This body has been variously named 
(e.g., “ promycelium,” “ germinal tube,” “ hemibasidium,” ” probasidium," 
“ basidium ”), but in accordance uitli its significance in classification it 
should more properly be termed a “ basidium.” Unfortunately, its behaviour 
is so varied in different genera and species as to make it impracticable 
to apply this term (see under Ustilago ); to avoid confusion the term 
“ probasidium ” is used in this paper, for this implies that it is the fore¬ 
runner of the basidium, an opinion held by many modern taxonomists. In 
the majority of cases the probasidium gives rise to hyaline continuous 
spores (variously termed ” sporidia,” “ sporidiola,” ” promycelial spores/’ 
“ conidia ”), to which in this paper the term “ conidia ” will be applied. 
A conidium, on germination, produces a hypha (infection hypha) which 
penetrates the host-tissues, where under favourable conditions it gives rise 
to a mycelium, from which eventually the spores develop. 

All sjiecies undergo this cycle, but, as might be expected, the details 
vary considerably in different genera, and even in different species in the 
same genus. These differences, in so far as they concern New Zealand 
species, are dealt with under the respective species in which they occur. 

Members of the Ustilagineae are usually considered to be obligate 
parasites. Strictly this is nor the case, for Knicp (1921) has successfully 
grown Urocystis Anemones Wint. on culture media, the full cycle being 
completed thereon. Many species may be grown on media, where they 
produce abundant mycelium, but this is the first recorded instance in 
which spore-formation occurred. Then, too, at one stage in the cycle 
every species is saprophytic, producing probasidia and conidia (when 
these occur in the cycle) in the soil* 
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MORPHOLOGY. 

Mycelium. 

When a conidium germinates it produces a small infection hypha, 
which, if conditions are favourable, penetrates the tissues of the host. There 
it branches repeatedly to form a mycelium, the hyphae of which derive 
their necessary food substances from the host-cells. The hyphae ramify 
between and send into the host-cells minute botryoidal or irregular 
haustoria; occasionally the hyphae have been found to penetrate into the 
cells. 

Infection may occur when the host is in the seedling stage (as in UstUago 
Avenae , V. levis , TiUetia Tritici ), at the time of flowering, through the 
stigma (Vstilago Tritici ), or locally through the stem or leaf ( Urocystis 
Anemones). Further particulars are given under the respective species. 

The mycelium is difficult to detect in the host, partly owing to the 
minute size of the hyphae, and partly owing to the fact that at the time 
of spore-formation the hyphae commonly undergo gelatinization; but they 
may generally be observed in the vicinity of the developing sori. They 
are usually much septate, narrow, being only 2 or 3 micromillimetres thick, 
and have comparatively thick hyaline walls. The mycelium often persists 
in the perennial parts of the host, and in the spring grows into and infects 
the developing leaf and shoot. The hyphae may stimulate the host-cells 
to excessive division; consequently, with certain species, large galls are 
formed in the vicinity of the sorus (e.g., UstUago Zeae Ung.). 

Spores. 

These develop directly from the mycelium. They are usually produced 
in the inflorescences, replacing the ovules, but may also be formed within 
the tissues of the leaves and stems. From the vegetative mycelium, in 
certain restricted areas, special short hyphae are produced which are cut 
off by septa from the vegetative mycelium; they then become somewhat 
rounded, and the outer walls become partly gelatinized. Within these 
gelatinized walls, in the lumen of the cell, the spore develops, first appearing 
as an undifferentiated mass of protoplasm, which later becomes surrounded 
by a two-layered wall. As details of development differ in the different 
genera, they are more suitably dealt with under each genus. The spore 
at maturity consists of a two-layered wall—a hyaline, rather delicate 
endospore, and a well-defined, coloured epispore—enclosing the protoplasm, 
which is colourless, contains numerous oil-globules, and a single nucleus 
in which is a large nucleolus. The epispore may be smooth, finely or 
coarsely verruoulose, or reticulate. 

Germination. 

Spores may germinate as soon as mature, or may require a more or less 
protracted period of rest. The method of germination differs considerably 
in different genera, and even in different species in the same genus. 
These differences are more conveniently discussed under each genus and 
species. In general, however, there are two methods of germination, and 
upon them is based the separation of the two families—Ustilaginaceae 
and Tilletiacoae-—of which the suborder is usually constituted. A short 
probasidium is produced; on it are borne either lateral and terminal 
conidia (Ustilaginaceae), or else one or many terminal conidia, which, if 
numerous, are arranged in a whorl (Tilletiaceae). Exceptions occur, such 
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u whan a probasidium is produced which develops directly into an infection 
hypha, conidia being absent. In such a case the species i8 placed in one or 
other family on account of the possession of certain other characters. 
(See under “ Taxonomy.”) 

In water the conidia produce short infection hyphae, seldom secondary 
conidia, but in nutrient solution they often give rise to secondary or 
tertiary conidia by a process of budding. 

CYTOLOGY. 

The vegetative mycelium (prior to the formation of spores) is invariably 
binucleate until shortly after gelatinization of the walls of the sporogenous 
hyphae, when the two nuclei fuse, the mature spore being uninucleate. 
When the spore germinates the protoplasm passes into the probasidium, 
but the nucleus usually remains within the spore and there divides, the 
daughter nucleus passing into the probasidium. 

In Ustilago this probasidial nucleus and the one within the spore again 
divide, and all then migrate into the probasidium, where each takes up 
such a position that when the probasidium becomes septate each cell 
contains one nucleus. As each conidium is formed, one of the probasidial 
nuclei divides and the daughter nucleus niivmt™, into the conidium. In 
those members of this family in which conidia are produced the conidia 
often conjugate, a short conjugation-tube passing from a conidium to one 
adjacent, with which it fuses, or both may produce tubes which meet 
and fuse. Through the tube the nucleus of one conidium passes to the 
other, where it remains, but does not fuse with its fellow. When this 
binuoleate conidium germinates it produces an infection hypha, the cells 
of which are binucleate owing to simultaneous division of the two nuclei. 
This binucleate condition persists until spore-formation. 

In Tilletia the probasidium is at first non-septatc, and the spore nucleus 
divides until the number of daughter nuclei corresponds with the number 
of terminal conidia produced, into which they pass. In Tilletia conjugation 
occurs whilst the conidia are still attached to the probasidium. Here a 
short conjugation-tube is produced ; this fuses with a contiguous conidium 
(or conidial tube), and the nucleus of the one migrates to the other. As 
in nutrient solution these conidia may produce an aerial mycelium from 
which secondary conidia arise, it follows that this mycelium, together with 
the secondary conidia, is binuoleate. 

In those species of either genus in which no conidia are produced 
conjugation is effected between neighbouring hyphae derived from the 
probasidium. Short lateral outgrowths are produced; these fuse, and 
the nucleus of one migrates into the cell of the other. In this manner 
the mycelium becomes binucleate. Exceptions occur, however, for 
Rawitscher (1912) has shown that with Ustilago Maydis Cda. (= U. Zeae 
Ung.) the conidia do not conjugate, the mycelium remaining uninucleate 
throughout its vegetative existence until the period of spore-formation, 
when during the formation of the sporiferous hyphae the ends of adjacent 
cells come in contact, their walls break down, and two nuclei come 
together in the swollen terminal region so produced. These nuclei fuse 
almost immediately, so that the developing spores are uninucleate as in 
normal plants. 

This matter cannot here be discussed at greater length; further 
particulars may be obtained from the papers of Dangeard (1894), Harper 
(1899), Lutman (1911), Rawitscher (1914), Kniep (1921). 
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REMEDIAL TREATMENT. 

Owing to the economic importance of these fungi, mycologists in various 
parts of the world have carried out considerable work on their control. 
According to the methods of infection, this remedial treatment may be 
classed under the two heads—(i) Destruction of seed-borne spores by 
steeping in some fungicide; (ii) destruction of perennating mycelium in 
the seed. 

(i) Many species are perpetuated by spores carried on the seed ; these 
germinate and infect the host in the seedling stage (e.y. y Ustilago Avenae , 
U. terns, V . bromivora , U . Jensen\i, Tilletta lews, and T. TrUici) ; in fact, the 
majority of the species of economic importance arc included in this group. 

The treatment recommended is to steep the seed in some fungicide 
which destroys the spores without materially affecting the germination of 
the seed. Of the many solutions tried, formalin and copper-sulphate 
have been most widely used ; unfortunately, both, though effective as 
fungicides, impair the germinating-vitality of the seed 

Successful trials have recently been made with other fungicides, one of 
the most promising being powdered copper-carbonate, first recommended 
by Darnell-Smith (1917 ; 1921). For particulars as to the methods of 
treatment, and a resume of the effect of these three substances on the 
germination of wh»dt, see Neill (1923) who also gives a bibliography of 
recent experimental work in this connection. 

German chemists have since 1914 been exj>crimenting with considerable 
success with various organic and inorganic compounds in connection with 
smut-control, excellent results being claimed for certain mercury-chlorine- 
phenol derivatives sold under the trade names of “ Uspulun,” “ Germisan,” 
&c. Samples of some of these compounds are now available, and will be 
tried out in this laboratory with a view to ascertaining whether they are 
applicable under New Zealand conditions. 

(ii.) Other species are perpetuated by means of hibernating mycelium 
in the ovule (e.g., Ustilago striaeformis , U. Tntici). This mycelium 
remains quiescent until the seed germinates, when it grows with the 
growing - point of the host until the formation of the inflorescence, 
eventually replacing the ovule by a mass of spores. Needless to Bay, 
external treatment with a fungicide is useless as a control in this case, sinoe 
it cannot reach and destroy the internal mycelium. 

Jensen (1888; 1889 a) demonstrated by numerous experiments that if 
the seed were soaked for a few hours in cold water, then for a few 
minutes in hot water (53° C.), infection by Ustilago Avenae and “ U . nuda ” 
was prevented. Freeman and Johnson (1909) found by experimenting 
with Jensen’s modified hot-water treatment that " Ustilago nuda ’* and 
U. Tntici could be entirely held in check. Their methods are summarized 
below: - 

For barley, soak in cold water for five hours; follow by soaking in hot 
water at a temperature of 52° C. for fifteen minutes. For wheat, soak 
in cold water for five hours; follow by soaking in hot water at 54° C. for 
ten minutes. The seed may afterwards be stored for some time without 
detriment. Germination is but slightly affected if the treatment is care¬ 
fully carried out. 

Oaner (1916) has shown that the hot-water treatment is also an 
efficient controllant of Ustilago striaeformis. It could also be used for 
all the cereal smuts, but the work entailed is such that most growers prefer 
the simpler chemical steeps. 
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A third method of combating these diseases is that of the production 
of resistant strains of the hosts. Unfortunately, little work in this con¬ 
nection has as yet been attempted on an extensive scale. That such 
strains do exist is readily demonstrable. For example, Mr. 8. Hill, of 
Auckland, has selected a strain of Bromus unioloides (a plant that in New 
Zealand is invariably infected with Ustilago hromivora ) which, although 
constantly grown side by side with infected plants, yet remains free from 
smut. I understand Mr. Hill intends to place sewl from this smut- 
resistant strain on the market. 


TAXONOMY. 

The earlier systematists of last century had apparently vague ideas 
as to the position this suborder should occupy, for they usually inoluded 
it as a subgenus of the genus Uredo . This close association with the rusts 
continued until the appearance of a paper by the brothers Tulasne (1847). 
In this paper, as a result of germination experiments, they separated the 
family Tilletiaceae from the Ustilaginaceae. They also discussed the 
position that they believed the suborder should occupy, comparing and 
contrasting it with the rusts. In a later work (1854) L. R. Tulasne 
sketched out the position he believed these two groups should occupy, 
suggesting their affinities; it is interesting to note that this work has 
largely been confirmed by modern workers. 

Brefeld (1883) placed the suborder in the Hemibasidii, for he considered 
its members to be intermediate in position between the Basidiomycetes 
and the Phycornycetes, having arisen from the latter. He considered 
the probasidia to be of the nature of a basidium, and considered that the 
presence of this structure showed the group to be more closely related 
to the Basidiomycetes. He believed those Basidiomycetes with septate 
basidia to have arisen from the Ustilaginaceae, those with simple basidia 
to have arisen from the Tilletiaceae, for he believed the former to 
possess septate, the latter continuous basidia. As will be shown below, 
species and genera placed by him in the Tilletiaceae also possess septate 
probasidia. 

Moeller (1895) erected for the Ustilagineae the order Protobasidiomycetes ; 
this he divided into six families, all with septate basidia. He considered 
Tilletia to be the progenitor of those families assessing cruciate basidia, 
and Ustilago to have given rise to those with transversely septate basidia. 

Patoulliard (1900) has arranged the classification of the Basidiomycetes 
in such a manner as to show the affinities of each order; his arrangement 
is such a convenient one that it will in part be followed in this paper in 
so far as the position of the Ustilagineae is concerned. 

He divides the Basidiomycetes into two subclasses, Homobasidiae and 
Heterobasidiae, the latter being characterized by the septate or simple 
basidia, spores on germination producing conidia which form a mycelium 
reproducing the fructification. The Heterobasidiae he divides into four 
orders—Auriculariales, Tremellales, Tulasnellales, and Calocerales; in the 
first (characterized by the transversely-septate basidia) are included five 
suborders, of which the Ustilagineae is one. It is characterized by the 
probasidia being multiseptate, and the cells pleurosftorous. 

The suborder is usually divided into the two following families 

Ustilaginaceae .. Probasidium usually with latoga) and terminal conidia. 

Tilletiackab .. Probasidium usually with terminal conidia. 
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If the two methods of germination set out above are considered to be 
of sufficient importance to warrant the maintenance of two families, then, 
logically, a third family must be erected to contain those species (occur¬ 
ring in both the Ustilaginaceae and Tilletiaceae) the spores of which on 
germination give rise directly to an infection mycelium, a true probasidium 
being absent. This has not been done, however, and when these species 
have been encountered by workers they have been placed in one or other 
family on account of the possession of certain other characters. For 
example, it is often claimed- first by Brefeld (1883) -that the probasidia 
of the Ustilaginaceae are invariably transversely septate, those of the 
Tilletiaceae being continuous ; but careful examination of mature cultures 
of members of the Tilletiaceae shows that the probasidia in this family 
also arc transversely septate. 

A third method of differentation considered to be of value is that of 
spore-formation, for it is claimed that it is intercalary in the Ustilaginaceae, 
acrogenous in the Tilletiaceae. This character holds in so far as Usttlago 
and Tilleha are concerned, but when the development of the spores of those 
genera in which spore-balls occur is considered, as in Sorosparium and 
Urocystis , it is seen that in essentials the method of development is identical 
in each. 

It is thus nhvirus to the systematist that the characters upon which 
the two families have been erected are not sufficiently distinct to warrant 
their retention; consequently the two should be merged in one, the 
Ustilaginaceae (the older name). This merging of the two families is by no 
means a new idea, for it has already been effected by several writers, 
among whom may be mentioned van Tieghem (1893), and Tubcuf and 
Smith (1897). 

The suborder is poorly represented in New Zealand, for only twenty- 
three species are here recorded, included in seven genera. This is in 
marked contrast to the rusts, of which some 124 species have been collected 
and recorded. It is probable that many additional species will be added 
to the New Zealand records in the future ; as s]>ecimeii» come to hand 
they will be dealt with in subsequent papers. 

The writer believes that the object of any taxonomic paper is to present 
in such a manner as to enable any one to determine with a reasonable 
degree of accuracy the species discussed therein ; consequently in this 
paper only species possessing distinct morphological characters are con¬ 
sidered, tliosL that have been separated on biologic grounds being relegated 
to the waste-paper basket of synonymy. For if biologic races are con¬ 
sidered as species (necessitating germination experiments, cultural experi¬ 
ments, &c., to prove their identity), then the work entailed in their 
determination would defeat the object of the paper. 

All descriptions are original, and unless otherwise stated are drawn 
up from material in the herbarium of the writer. All drawings have been 
made with the aid of a camera lucida, from spores mounted in 50 per cent, 
lactic-acid solution. Only mature spores have been drawn and measured ; 
these have been obtained by shaking the specimen over a sheet of clean 
note paper. 

I wish to thank the following: Messrs. J. C. Neill, E. Bruce Levy, E. H. 
Atkinson, and W. D. Keid, of this Laboratory, and Dr. H. H. Allan, FeUding, 
and others, for the contribution of specimens: Mr. H. Drake, also of the 
Laboratory, for the preparation of all photographs used herein: Mr. C. C. 
Brittlebank, Plant Pathologist, Department of Agriculture, Melbourne; 
Dr. Eug. Mayor, Switzerland; members of the Mycological Exchange 
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Bureau of Kant Industry, Department of Agriculture, Washington, D.C., 
U.S.A., for contributions of specimens in exchange: and Dr. E. J. Butler 
(Director) and Mr. E. W. Mason, Bureau of Mycology, Kew, England, for 
literature, references, &c. 


USTILAGINACEAE. 

Endophytic fungi parasitic upon Phanerogams. Mycelium either local¬ 
ized or widely dispersed, of hyaline septate hyphae. Spores arising in 
compacted masses of sporiferous hyphae, modified from the vegetative 
mycelium. Sori evident, forming compact or pulverulent spore-masses in 
definite areas on the host, or more rarely permanently embedded within 
the host-tissues. Spores coloured, smooth or variously sculptured, occur¬ 
ring singly or aggregated into spore-balls, the latter often partially or 
wholly enclosed within a membrane of sterile cells. Germination by means 
of a probasidium on which are usually produced lateral or terminal conidia. 

In the family Ustilaginaceae (including the Tilletiaceae) are included 
twenty-one genera, seven of which have been collected in New Zealand. 
Among the various mycologists who have worked with the suborder, 
opinions are divided as to the number of genera that should be retained. 
For example, Clinton (1906) includes under the Ustilaginaceae (excl. 
Tilletiaceae) the following eleven ger^ia : (1) Ustilago, (2) Sphacelotheca, 

(3) Melanopsichium , (4) Cintractia , (5) Schizonella, (6) Mykosyrinx , 

(7) Sorosporium , (8) Thecaphora , (9) Tolysporella , (10) Tolyposporium , 
and (II) Testicularia. Under the Tilletiaceae he includes (1) Tittetia, 
(2) Neovossia , (3) Tuburcinia , (4) Urocystis, (5) Entyloma , (6) Bur rill ia, 
(7) Doassansia , and (8) Tracya. Of these, Dieted (1900) includes Cintractia 
and Sphacelotheca under Ustilago , and lists in addition the two genera 
Anthracoidea Bref. and Poikilosporiuin Dietel. Anthracoidea is now con¬ 
sidered to be a synonym (and in this paper listed as such) of Cintractia ; 
the second, according to Clinton, is a synonym of Thecaphora. To those 
listed by Clinton may be added Melanotaenium De By. and Elateromyces 
Bubak, the latter of recent origin. Of those other genera that have been 
proposed from time to time, Ehamphospora D. D. Cunn. is placed by Clinton 
under Entyloma ; Doassansiopsis Setch. is placed by the same author under 
Doassansia ; Cornuella Setch. is placed by Sydow (1901) under the gen as 
Tracya; Oraphiola Poit. is no longer considered to belong to this suborder ; 
and Cerebella Ces. is considered by Saccardo (1886) to be an Hyphomycete. 


, , , Kky to Genera. 

Spores single, not m balls. 

Sori pulverulent at maturity. 

Sort naked at maturity. 

JBlaters absent from the sori. 

Probasidia usually with lateral conidia 
Probasidia usually with terminal conidia 
Elaters present in the sori 
Sori enclosed within a definite fungous membrane 
Sori compact. 

Central columella of host-tissue present in the sorus 
Central columella absent 
Spores aggregated into balls. 

Sterile cells present 
Sterile oells absent 


1. Ustilago .* 

5. TilUtia* 

2 . JBlateromyces. 

4. Sphacelotheca. 

3. Cintractia. 

5. Tittetia * 

7. Urocystis. 

6 . Sorosporium . 


* There is really no satisfactory key character upon which to separate these two 
genera; for the characters upon which separation is based, see under the respective 
genera. 
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1 . Ustilago (Persoon) Roussel. 

Roussl., Flora Calvados , ed. 2, p. 47, 1806. 

Uredo § VaUlago Pern., Syn. Fung., p. 224, 1801. Ustilagidium Herzb., in Zopf, 
Beitr. Phys. Morph. Org vol. 5, p. 7, 1895. 

Sori forming dark-coloured pulverulent sjore-massob in various parts 
of the host, usually in the inflorescences. 

Spores single, globose or angular ; epispore coloured, smooth or variously 
sculptured ; germinating by a short septate probasidium, which either 
produces conidia laterally and terminally, or develops directly into an 
infection hypha. 

Distribution : World-wide. 

New Zealand species nine, of which three are indigenous and six 
introduced. The genus is a large one, and contains more species than any 
other genus in the suborder, for din ton (1906) records seventy-two for 
North America. McAlpine (1910) lists nineteen for Australia. 

The pulverulent naked sori and single spores serve to separate this 
from any other genus, with the exception of Tilletia. The production of 
prohasidia bearing lateral conidia serves to separate those species of Ustilago 
I>o.ssessing this character from those of Tilletia , which produce probasidia 
bearing terminal conidia. But in both genera occur certain species in 
which the method of germination differs in that no conidia are produced, 
the probasidium developing directly into an infection hypha. With such 
species it is necessary to seek some other character in order to place them 
in one or other of these two genera, unless one follows Herzberg and places 
them in his genius Ihtilaquhum , separated from Ustilago on this account. 
Other characters serving to separate the two genera are spore-size, it being 
claimed that the sjiores of Tilletia are relatively larger than those of 
Ustilatjo , and method of spore-formation, those species in which the spores 
are produced acrogenously being placed in Tilletia; if intercalary, in 
Ustilago. The matter would be simplified if the genus Ustilagidium were 
erected to contain those forms in which no conidia are present; but this 
would necessitate, iu order to maintain consistency, the erection of another 
genus to contain such species as Ustilago bromivora , where the method of 
germination departs considerably from the normal. 

In New Zealand, members of this genus have been found only on 
the Gramineae, but elsewhere they have been recorded on the following 
additional families: (’yperaceae, Liliaceae, Polygonaceae, Portulaceae, 
Caryophyllaceae, Oxalidaceae, and Onagraceae, 

Spore-formation. -T\uh was first worked out by Fischer von Waldheim 
(1869). Following their differentiation, gelatinization of the sporiferous 
hyphae commences, and continues until the lumen of each hypha is almost 
obliterated, w'hcn the hyphae become compacted together and the gela¬ 
tinized portions fuse, so that a complex gelatinous mass is formed in which 
it is difficult to discern individual hyphae. These hyphae become divided 
by transverse septa into short-celled lengths, and in the cells thus formed 
the spores commence their development, those near the periphery of the 
mass first attaining to maturity. The gelatinous envelope surrounds the 
spore during its development, but gradually becomes less conspicuous until 
at maturity it has entirely disappeared. 

Gemination. —In the genus three methods may be observed: in Usli- 
logo Avenae the probasidium becomes transversely septate, and from it 
anse numerous lateral and one terminal conidia ; in 17. bromivora the 
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probasidium is short and usually continuous —although it sometimes 
becomes two-celled and on this structure is produced a terminal conidium 
which on germination (in nutrient solution) again produces a probasidium, 
which in turn gives rise to a conidium ; in V . Tritici and U. striaefomus 
the probasidium gives rise directly to an infection hyplia, conidia being 
absent. 


KlfiY to SpKl IES OF UsTILAOO. 

Spores smooth. 

Spores under tt mmm.* long U. comburen*. 

Spores over 6 mmm. 

Sori compact, covered with ft membrane .. .. 3. U. Jrnsenn. 

Sori pulverulent, without a membrane .. 2. C. lens. 

Spores rough ; granular, verruculose, or vei i ucosc. 

Spores somewhat coarsely verrueose. 

Sori principally in the leaves .. .. .. •>. U. striaefonni*. 

Sori principally in infloresccnceb. 

Sori semi-compact .. ..7. l\ bullata . 

Sori pulverulent .. tt. I . brormvora . 

Spores minutely verruculose. 

Spores over 10 mmm. .. .. .. ..9. U.Readtn . 

Spores under 10 mmm. 

Sori destroying entire inflorescences .. .. 4. L Tritici. 

Sori semi-compact, only partially destroying a pike let a 1. I . Airnae. 


1, Ustilago Avenae Jensen. (Text-fig. 2, and Plate 41, fig. 2.) 


Jens., Chaib. Cereales , p. 4, 1889. 


Graniine&e. 


f\ prrennans Rostr., Overs K. Pansier Vid. Selik. Folk. IH90, p. 15, 1890. 
('in tract in Airnar Kll. et Tr., Join. Myc., vol. ti, p. 77, 1890. 


Sori in s pikelets, seldom in the leaves, usually completely destroy¬ 
ing the floral parts, forming a pulverulent, olivaceous spore-mass, which 
eventually falls away, leaving only the bare axis of the inflorescence. 

Spores globose or subglobose, 5 9nmmi. diam. ; epispore distinctly 
but finely verruculose, pallid olive, more lightly eoloured on one side, 
(b5-0*75 mmm. thick. 


Host : Arrhenatherum elatius (L.) Beauv. In inflorescences. Herb. 
No. 1247. Plimmerton (Wellington), sea-coast, E. Bruce Levy ! 22 Dec., 

1920. E. H. Atkinson! 1 Dec., 1921. Ashburton (Canterbury), 70m., 
II. H . Allan! 15 Dee., 1921. Orookston; Dunrobin (Otago). J. C. Neill! 
G.H.C. 7 Feb., 1924.f 
Distribution : World-wide. 


The form on Arrhenatherum elatius was separated as a distinct species on 
account of the presence of perennating mycelium in the perennial parts of 
the host; it is identical morphologically with the form on the oat, so that 
it cannot be considered as more than a biologic race. 

Germination .- In water the spores commence to germinate in from 
twelve hours (fresh material) to three days (old material). A long and 
slender probasidium (occasionally two) is produced ; into this the proto¬ 
plasm of the spore penetrates, and after the probasidium has attained 
a length several times that of the diameter of the spore several (3-6) 
transverse septa appear. On or near these septa several elliptical, hyaline, 
minute, continuous conidia appear. When detached these may in turn 
germinate and produce long and narrow infection hyphae. In nutrient 
solution, according to Brefcld (1883), the conidia do not produce hyphae, 
but produce secondary or tertiary conidia by a process of budding. 


* In this article the contraction “ mmm.” is used for mioromillimetroa. 
f A few looalities obtained between the dates of reading the paper and publication 
have been inserted. 
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Infection. -This was first studied by Brefeld, who found infection 
occurred only in the seedling stage of the host. He sprayed budding 
conidia on to the seedling leaves at different stages of growth ; those 
plants which had attained a development of the leaf beyond the sheathing- 
leaf were found to be immune. The conidia germinated and produced 
an infection hypha which penetrated the cuticle and entered the parenchyma, 
where it produced numerous colourless branched hyphae. As the plant 
increased in size he found the hyphae increasingly difficult to trace, until 
at maturity he was able to locate them only in the nodes, where they 
appeared to be fragmentary and much broken up. Apparently only those 
hyphae situated in or near the growing-point arc able to infect the ovules 
in the developing inflorescence. 

Thus the fungus is transmitted by spores lodged on the seed, between 
the glume and the pale. When the seed is sown the spores germinate 
and infect the emerging cotyledon, as described above. 

Von Liebenberg (1879) has shown that the spores, if kept under dry 
conditions, may remain viable for seven yearn ; so that seed stored for 
several years, if sown without preventive treatment, may bear spores 
capable of infecting the young plants as they emerge. A second method 
of infection is known--that of infection from spores remaining in the soil 
from a previously infected crop. This source is scarcely likely to be 
troublesome here, for, judging from the readiness with which spores 
germinate in water, it is probable that with our rainfall such spores 
would have germinated long ere the seed-bed was prepared for a second 
crop. 

Zade (1922) found that if 8]>ores were applied fo the inflorescences at 
the time of flowering, all that fell on the stigmas germinated, producing 
long probasidia, which in turn produced abundant conidia. When the 
conidia germinated they produced infection hyphae which gave rise to a 
mycelium in the peripheral parenchyma of the glumes, the embryo 
remaining unaffected. He believes this mycelium, and the secondary 
conidia produced from the hyphae on the inner surface of the glumes, to 
form the most important source of infection. If this regularly occurs, 
then dipping of the seed in some fungicide prior to sowing would be useless 
as a controllant, for the solution used would be unable to penetrate into the 
glumes to destroy the perennating mycelium therein. In such a case the 
modified hot-water treatment alone would be of use (see p. 400). 

2. Ustilago levis Magnus. (Text-fig. 1, and Plate 41, fig. 1.) 

Magn. Abh. Bot. Ver. Prov. Brand., vol. 37, p. 69, 1896. 

V. Avenue var. levis Kell, et Sw., Ann. Hep. Kansas Exp. Stn., 2nd Rep., p. 259, 
1890. 

Sori in spikelets, destroying the inner parts, partially concealed within 
the glumes, forming a semi-compact, dark-brown, almost black spore-mass. 

Spores subglobose, 6-9 mmra.; epispore smooth, dark chestnut-brown, 
more lightly coloured on one side, 0*75 mmm. thick. 

Host: Avena saliva L. In inflorescences. Herb. Nos. 196, 304. 
Weraroa (Wellington), 80m., E. Bruce Levy! 12 Jan., 1920. Ruakura 
(Auckland), 120m., A. H. Cockayne! 27 Jan., 1921. Lincoln (Canter¬ 
bury), 30m., F. E. Ward! 18 Feb., 1921. 

Distribution: Probably world-wide, but recorded only from North 
America and Europe. 
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Tbxt-fig. I. — Ustilago levis Magn., from Avena saliva L. 

TaxT-rio. 2. — U, Avenae Jens., from ArrAenoMerttm ekUius (L.) Beauv. 

TxxT-rio. 3.—17. Tritici Jena., from Triticum wlgart Vill. 

Tsxt-fh*. 4.—(/♦ co>n6*ren* Ludw., from Danlhonia Buchanani Hook. f. 

Tbxt-fio. 3 .— U. Jensenii Roetr., from Hordtum wlgare L. 

Txxt-fio. 6.— U. bulUUa Berk., from Agrapyrtm ecabrum Boauv. 

Text- no. 7. — U, slriaeformis (Westnd.) Nieaal, from Holcvs lanalvs L. 

TaxT.no. 8. — U. bromlvora (Tul.) Fiach. v. Waldh., from Bromus vnioloides H. B. K. 

All X 1,000. 
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This species is abundant throughout Now Zealand. It is separated 
from the preceding on account of the smooth e pis pores of the spores. The 
sori also differ somewhat in their being more compact. 

(termination, life-history, and control are the same as in U. Avenae. 

3. Ustilago Jensenii Rostrup. (Text-fig. 5. and Plate 42, fig. 2.) 

Rostr., Overs. K. Danske V id. Selsk. Fork. 1SOO ) p. 12, 1890. 

I'redo Hordei var. tecta .lens.. Chart . ('e reale % p. 4, 1889. Until ago Hordei Kell, 
et Sw., .4 mm. Step. Kaunas Ayr. Exp. Stn. % 2nd Rep ., p. 2(18, 1890. 

Sori in spikelets, forming a semi-compact black mass, long covered 
by the transparent basal parts of the glumes. 

Spores globose to shortly elliptical, 7-11 V 5-8 minm.; epispore smooth, 
olivaceous or sepia-brown, more lightly coloured on one side, 0*75-1 rnuini. 
thick. 

Host : Uorieum r it If jure L. In inflorescences. Herb. Nos. 298, 1253. 
Ruakura (Auckland), 120m., A. H. Cockayne! 23 .fan., 1921. Blenheim 
(Marlborough), 50m., J. Scott! 28 Feb., 1921. Winton (Otago), J. C . 
Neill! 14 Feb., 1924. 

Distribution : Australia ; North America ; Europe. 

This is known as the * k covered smut of barley,” on account of the 
manner in which the sori are covered by the basal portions of the glumes. 
It is common on this host throughout New Zealand. 

This species, together with U. Avenae , U. levis , and //. Tritici , were* 
at one time included under the collective species V. segetum Dittm. Jensen 
( 1889 a), as the result of numerous infection experiments, split lJ . segetum 
into three races, as follows: (1) U. segetum var. Avenae: (2) V. seyetum 
var. Tritici: (3) U. segetum' vat. Hordei. The variety Hordei he further 
divided into the two forms : U. segetum var. Hordei forma nuda; 
V. segetum var. Horlei forma tecta. 

Brefeld (1888) considered the forms on barley and on wheat to lx* 
distinct, for he found the probasidium did not produce conidia, but gave 
rise directly to an infection hyplia. He found also that these races would 
not infect oats ; consequently he considered them to be distinct from the 
form on oats, and included them under the name of U . Hordei Bref. In 
his species are included U. segetum var. Tritici Jens, and U . segetum var. 
Hordei Jens, (including the two forms nuda and tecta). 

Kellerman and Swingle (1890) raised to specific rank the two forms 
on barley— nuda and tecta —naming them respectively V. nuda (Jens.) 
Kell, et Sw., and V. Hordei (Pers.) Kell, et Sw. Thus Brefeld *s U. 'Hordei 
was split by them into three species —(1) U. Tritici (Jens.) Kell, et Sw.; 
(2) U. Hordei (Pers.) Kell, et Sw.; (3) U. nuda (Jens.) Kell, et Sw. 

Now, as the name Hordei was previously used by Brefeld, it cannot 
again be applied to a species ; as U. Hordei of Kellerman and Swingle 
was named V. Jensenii by Rostrup the same year, this name should be 
used for this species. The matter is further complicated in that although 
the forms tecta and nuda are morphologically separable, and may therefore 
be considered as distinct species, the form nuda (U. nuda Kell, et Sw.) is 
identical morphologically with V. Tritici Jens., for both possess pulverulent 
sori, echinulate spores of the same' size and colour, and the same method 
of germination. After extended and critical examination of these two 
so-called species I am unable to indicate a single morphological character 
by which they may be separated. True, in certain collections the spore- 
mass is slightly darker in colour on wheat than on barley, but this 
character is not distinct in all collections; 
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I am of the opinion, therefore*, that U. Tritici Jens. and U . nuda Kell, 
et Sw. must be reunited under one name. As to the selection of this 
name : U . segetum cannot, of course, be used, nor can U. Hordei Bref., 
for this included the recognized species U . Jen se nil Rostr. and the one 
under discussion. U . Tritici Jens, was by Kellernian and Swingle described 
on page 262 ; U . nuda Kell, et Sw. on page 277 : since the former has 
page priority, it is the one to be used. 

Hinton (1906) gives the citation of this sjiecies as U. Tritici (Pers.) 
Rostr., but the specific name used by Rostrup is taken from Uredo segetum 
var. Tritici Persoon, in Tent. Disp. Funs/., p. 57, 1797, a publication which 
antedates the starting-point of modern nomenclature. 

The four species under discussion may then l>e separated by the fol¬ 
lowing characters 

Prohasidium producing conidia. 

Sori pulverulent. 

Spores echinulate .. .. .. .. / Arena* Jena. 

Spores smooth .. .. .. .. .. t\Uvis Magu. 

Sori compact .. .. .. .. I \ Jensenii Rostr. 

Probasidium producing an infection hyplia, conidia l>eing absent I '. Tritici Jens. 

Germination and infection (of I 7 . Jensenii) are similar to the preceding 
two species. 

4. Ustilago Tritici Jensen. (Text-fig. 3, and Plate 42, fig. 1.) 

Jens.: Kell, et Sw., in Ann Rep. Kansas Aqr. Eip. Stn.. 

2nd Rep., p. 622, 1890. 

Ustilago «njetu in vai. Tritiu Jens.. Out. Korns. Biundp.. p. 01. 1888. U. segetum 
var. Hordei forma nuda .lens.. Jour. Roy. At/i. *W. f vol. 24, p. 4, 1889. 
U. Hordei var. nuda Jens., ('harb. Cereale*. p. 4, 1889. f\ nuda (Jons.) Kell, 
et Sw., Ann. Rtp. Kansas Kxp. Stn.. 2nd Rtp.. p. 277, 1890. U. Tritici 
(Pers.) Rostr., Overs. K. Danske Yid. Selsk. Forh. JS90, p. 15, 1890. 
f\ Hntdei Rostr., Lc., p. 10. V. Tritici forms fnlncola P. Henn., Zeitschr. 
Fflanzenkr ., vol. 4, p. 139, 1891. Ustilagidium Hordu Herzb., in Zopt, 
Britt. Phys. Morph. Orff., vol. 5. p. 7, 1895. U. Tritm Herzb., l.c. 

Sori in spikelets, destroying ovaries and glumes, forming olivaceous or 
almost black spore-masses, finally falling awav and leaving the bare axis 
of the inflorescence. 

Spores globose to shortly elliptical, 5-8 x 4 5mmm ; cpispore minutely 
but distinctly vorrueulose, pallid to dark olive, with a lighter-coloured 
zone on one side, 0-5-O75 inmni. thick. 

Hosts : 

Tritinun eulgare Vill. In inflorescences. Herb. No. 407. Lincoln, 
Canterbury, 30m., F. E. Ward! 3 March, 1921. 

Hordeum vidgare L. In inflorescences. Herb. No. 46. Weraroa, 
(Wellington), 120 m., G. //. C. 11 Nov., 1919. 

Distribution : World-wide. 

The form on wheat is commonly known as “ naked smut on wheat ” 
that on barley as “ naked smut of barley.” As has been pointed out (under 
U. Jen sen ii). the two forms differ only in that each is confined to its host, 
but as they are identical in morphological characters they must bo con¬ 
sidered as the same species. 

The two species on barley may be separated on account of the following 
differences 

Sori compact; spores smooth .. .. .. U. Jensenii . 

Sori pulverulent; spores verruculose .. .. U. Tritici. 

Germination .—In water a probasidium is produced which gives rise 
directly to an infection hypha; this may branch and form a mycelium, 
but does not at any time produce conidia. 
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Infection. —With the race on barley it was first suggested by Jensen 
(1889b), and later independently confirmed by Hecke (1906), that infection 
occurs through the flower. With the race on wheat Maddox (1897) first 
demonstrated that infection occurred through the flower; his work was 
later confirmed by Brefeld (1903). The spores are deposited by wind on 
the stigmas at the time of pollination, where they germinate and produce 
a probasidium, which develops immediately into an infection hypha ; this 
penetrates the style and enters the cells of the developing ovary, where a 
mycelium is formed. As the embryo commences to develop, hyphae pass 
into it and form a resting mycelium, which remains latent until such time 
as the grains germinate. When germination commences these hyphae grow 
out with the cotyledon, keeping pace with the growing-point until the 
formation of the inflorescence, when they penetrate* to the developing 
ovaries. These they convert—together with the developing ovules—into a 
mass of mycelium, which later produces the spores. 

The significance of this life-history, from the viewpoint of the farmer, is 
that the resting mycelium is embedded in the tissues of the grain, where 
it cannot be reached by fungicides; .consequently the disease cannot be 
controlled by the usual steeping methods. Freeman and Johnson (1909) 
claim to have successfully combated this smut by means of Jensen’s 
modified hot-water treatment (see p. 400). 

5. Ustilago striaeformis (Westendorp) Niessl. (Text-fig. 7, and Plate 46, 

fig. 2.) 

Niessl, Hedw ., vol. 15, p. 1, 1876. 

Uredo Mriatfortnis Westnd., Acad . Roy. Belgique, Bull. 18, ser. 2, p. 400, 1852. 
TilUtia Dc Baryana Fisch. v. Waldh., iruRabh. Fungi Bur., No. 1097, 1868. 
1\ Mil it Fcl., Symb. Myc., vol. 1, p. 40, 1869. T. striaeformis Olid., Bot. 
Ztg., vol. 36, p. 440. 1878. T. ahiptcurivora Ule, Bot. Ver. Prov . Branden¬ 
burg, vol. 25, p. 214, 1884. T. Brizae Ulo, l.c. TJstilago Poarum Me Alp., 
Proc. Roy . Soc. Vic., n.s., vol. 7, p. 220, 1894. IJ. washingtoniana Ell. et Ev., 
Bull. Torrey ('l., vol. 22, p. 57. 1895. Tilhtia Airae-caejqiitome Lindr., 
Soc. pro Fauna et Flira Fennica, vol. 26, p. 15, 1904. 

Son rarely in the inflorescences, commonly in the leaves and leaf- 
sheaths, forming long striae often many centimetres in length, frequently 
converging to form irregular black areas, at first covered by the epidermis, 
becoming exposed and pulverulent, finally in old specimens the leaves 
becoming shredded; in inflorescences the sori are frequently hidden within 
the glumes, but eventually become pulverulent and partially exposed. 

Spores globose to shortly elliptical, often somewhat angular, 10-17 X 
8-12 mmm.; epispore moderately and somewhat coarsely verrucose, olive- 
brown, 1 1*5 mmm. thick. 

Hosts:— 

Dactylis glomerata L. In leaves and sheaths. Herb. No. 266. 
Cluny, Turakina (Wellington), 210 m., Q. H. C. 2 Jan., 1921. 

Holcus lanatus L. In leaves. Herb. No. 1276. Ettrick (Otago), 
300 m., R. B. Tennent! 10 Feb., 1921. Karori (Wellington), 
200 m., R. Waters I 6 Dec., 1923. 

Distribution: World-wide. 

This species is readily recognised by the manner in which the infected 
leaves become shredded, tearing occurring along the linear sori. Infected 
plants are usually stunted, and not infrequently killed outright. 

Qermination.— Osner (1916) has well illustrated the method of ger¬ 
mination. A short probasidium is produced, and this grows directly into 
an infection hypha ; no conidia are produced. 
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Text-fig. 9. —Ustilago Readeri 3yd., from Oanthonia pilosa R. Br. 

Text-fio. IQ.—Sphacelotheca Hydropiperis (Sebum.) De Barv, from Polygonum sp. 
Text-fio. 11. —EiaUromyces nigtr G. H. Gunn., from Carex dtpsacea Beiggr. 

Text-fig. 12. —E . olivaceus (DC.) Bubak, from Carex virgata Sol. 

Text-fio. 13. —Cintractia sclerotiformis (C. & M.) G. H. Gunn., from Uncvua nparia 
R. Br. 

Text-fig. 14.—C. Caricis (Few.) Magn., from Carex temaria Font. f. 

All X 1,000. 
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Injection. According to Osncr, healthy plant** become infected through 
the flowers, as is the case with wheat or barley infected with U. Tritici. 
Following infection the hyphac remain quiescent in the seed until they 
germinate, when they grow out with the developing leaves and stems. 
These hyphac give rise to the* linear sori ; those that grow with the growing- 
point of shoots producing inflorescences infect the ovaries as they are 
formed. The mycelium also hibernates in the roots of perennial plants, 
and infects developing shoots as they emerge in the spring. Osncr points 
out that the disease may be combated by means of the modified hot-water 
treatment (p. 400), but this would prevent only young plants (seedlings) 
from Incoming infected, for, since he has Hhown the mycelium to lx* 
perennial in |»erennial plants, it follows that once such a plant has become 
infected nothing in the way of remedial treatment can be attempted. 

The sjjeeies is placed by the majority of systematists in the genus 
Tilletia , largely on account of the work of Fischer von Waldheim (1869), 
who claimed the method of spore-formation was that of this genus. Osner, 
however, has shown that spore-formation is intercalary in the spore forming 
hyphac, and that this "adds weight to the contention that the organism 
is a species of I'stdayo ralliei than of Tilletia." He mentions the 
appearance of transverse septa in the prohasidium as another character 
in support of placing the species in Ustdaijo. This, however, is of little 
significance, since these septa also appear in the prohasidia of Tilletia. 

6. Ustilago bromivora (Tulasne) Fischer von Waldheim. (Text-fig. 8, 
and Plate 13, fig. 1.) 

F. v. Waldh., Bull. Sor. Nat. Mosc., vol. 40, p. 252, 1867. 

t'Hhtayn (Who var. rulgttr d. bromivora Tul., Inn. Sri. Xat.. sor. 3, vol. 7, p. 81, 
1847. ('intravtia patar/niuca Tke. et Mass., ft rev., vol. 18, p. 34, 188U. 

Sori in spikelets, often hidden within the glumes, sometimes destroying 
them at the base, at first bullate and somewdiat compacted, becoming 
pulverulent, black. 

Spores globose to shortly elliptical, often polygonal, 8-11 x7-l()mmm; 
epispore minutely but densely verrucose, olivaceous or dark reddish-brown, 
1 nun in. thick. 

Hosts : 

Bromus hordeaeeus L. in panicles. Ilerb. No. 442. 'Blenheim 
(Marlborough), 30 in., F. Sisson l 12 Nov.. 1920. 

Bromus unioloitles 11. B. K. Herb. No. 47. Weraroa (Wellington), 
120 m.. G. II. (\ 11 Dec., 1919. Omahu, Thames Valley (Auck¬ 
land), W. G. Goodwin! 22 Nov., 1921. Blenheim (Marlborough), 
30m., JR. Waters! 27 Nov., 1923. Lincoln (Canterbury), 30m., 
F.E. Ward! 3 Dec., 1923. 

Distribution : World-wide. 

The species is fairly abundant on prairie-grass throughout New Zealand. 
In many cases only occasional spikelets may be infected, but as a rule all 
on a panicle are attacked. 

Germination .—In water the spores readily germinate, producing a small 
probasidium, on the apex of which is produced a single elliptical conidium. 
In nutrient solution, according to Brefeld (1883), a two-celled probasidium 
is formed ; this produces conidia, which in turn develop a probasidium 
again producing conidia. 

Infection occurs in a manner similar to V. A venae. McAlpine (1910) 
states that treating the seed with formalin or copper-sulphate effectively 
controls this smut. 
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7. Ustilago bullata Berkeley. (Text-fig. 6, and Plate 42, fig. 3.) 

Berk., FI. N.Z. , vol. 2, p. 196, 1855. 

Sori in inflorescences, at first enclosed in a lead-coloured membrane, 
when semi-compact, becoming exposed, when pulverulent, black. 

Spores globose to shortly elliptical, 8-12 X 7 8 nimm.; epispore closely 
and finely verrucose, olivaceous, 1 mmm. thick. 

Host: Agropyron scabrum (Lab.) Beauv. In inflorescences. North 
Island, W. Colenso. 1849. (Type in Herb. Kew.) 

Distribution: Australia. 

The host is indigenous and widespread ; it occurs also in Australia 
(Cheeseman, 1906, p. 923). 

This species was described by Berkeley from material forwarded by 
Colenso to Kew. 1 have no New Zealand material in the herbarium, the 
above description being drawn up from Australian material kindly for¬ 
warded by Mr. C. C. Brittlebank, Plant Pathologist, Department of Agri¬ 
culture, Melbourne. 

Germination .■ -McAlpine (1910, p. 152) has successfully germinated the 
spores of this secies. He found that in water the probasidium became 
three-celled, the proximal cell eventually developing into a well-developed 
infection hypha ; no conidia were produced, but in nutrient solution a 
probasidium was produced, which gave rise to numerous conidia. 

8. Ustilago comburens Ludwig. (Text-fig. 4, and Plate 41, fig. 3.) 

Ludw., Zeilsckr. Pflanzenkr ., vol. 3, p. 139, 1893. 

I'Mtllago microftporn Mast*, nt RoiUv., Kew Hull., p. UK), 1901. V . ettyua Sm!., 
In/i. J/yr., vol. 1, p. 177, 1903. 

Sori in spikelets and stems, at first compact, bullate, and covered with 
a lead-coloured membrane, later destroying the entire panicle and becoming 
exposed on the rachis as a dense bronze pulverulent mass, eventually 
falling away, leaving the naked axis. 

Spores globose to shortly elliptical, 3-5 x 2-3 mmm.; epispore smooth, 
tinted olive, 0*5 mmm. or less in thickness. 

Host: Danthonia Buchancmi Hook. f. In panicles. Herb. No. 197. 
Dunstan Mountains (Otago), 350 m., W. D. Reid / 6 Pec., 1921. 

Distribution: Australia. 

The host is endemic, and is confined to the mountain regions of the 
South Island (Cheeseman, 1906, p. 891). 

The species is characterized by the exceedingly minute size of the spores. 
It was first recorded on a species of Stipa, but McAlpine (1910, p. 154), 
who has examined portion of the type material, states that the host in 
question is a species of Danthonia. 

I have been unable to germinate the sport's. 

9. Ustilago Readeri Sydow. (Text-figs. 9, 27, and Plate 43, figs. 2, 3.) 

Syd. in letter; McAlp., Smuts. Anslr p. 159, 1910. 
lUtilaqo Ayropyri McAlp., Ay. (iaz. X.S.W ., vol. 7, p. 154, 1K9«. 

Sori in spikelets, stems, and leaves, commonly destroying the entire 
infloresoence. On stems and leaves forming conspicuous striae; in iu- 
floresoences, at first enclosed within the leaf-sheath, becoming exposed and 
appearing in the form of semi-compact masses covered with the remnants 
of the glumes, when greyish in colour, At length naked, pulverulent, black, 
finally falling away leaving the bare axis. 
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Spores globose to shortly elliptical, 11-14 X 8-12 mmm.; epispore 
minutely and closely vorruculose, dark brown, 1-1*5 mmm. thick. 

Hosts:— 

Danthonia pilosa R. Br. In panicles, stems, and leaves. Herb. 
Nos. 782, 1267. Mount Hector, Tararua Mountains (Wellington), 
1,600 m., E. H . Atkinson! 21 Dec., 1919. Plimmerton (Wel¬ 
lington), sea-shore, E. H. Atkinson! 1 Dec., 1921. Kelbura 
(Wellington), 120 m., G. H . C. 23 Nov., 1922; 4 Dec., 1923. 

Danthonia scmiannularis R. Br. Herb. No. 200. Whitianga (Hawke’s 
Bay), Shelford-Bidu'ell ! 18 Dec., 1920. Otane (Auckland), H. F. 
Nunn! 3 Mar., 1922. Botanical Gardens (Wellington), 80m., 
G. H. C. 19 Jan., 1921. J. C. Neill ! 0. H. C. 4 Dec., 1923. 

Anthoxanthum odoratum L. Herb. No. 1248. Wallaceville (Wel¬ 
lington), 30 m., F. E. Ward! 5 Dec., 1920. 

Distribution: Australia. 

Both species of Danthonia arc indigenous and abundant throughout; 
they occur also in Australia (Cheeseman, 1906, p. 890). This smut has 
hitherto been recorded only on Danthonia, Anthoxanthum being an addi¬ 
tional host. 

This is the most abundant of all species of the Ustilaginaoeae occurring 
in New Zealand, and appears season after season in the same locality. 
(7. Agropyri McAlp. was based on a mixture of material of Agropyron and 
Danthonia , which was afterwards separated out. 

Germination .—In water germination occurs within twenty-four hours, 
probasidia bearing abundant conidia being produced; frequently the 
conidia are borne on Bhort stcrigmata. In nutrient solution the conidia 
produce secondary conidia by budding. 

2. Elateromyces Bubak. 

Bubak, Archiv. pro Prirodmwiecky Vyzkum CecA,[dil. 15, C. 3, p. 32,1912. 

Sori semi-compact, dark-coloured, usually confined to the inflorescences. 

Spores single, globose to angular, smooth or verruculose, mixed with 
numerous coloured filaments (elatera) formed of numerous hyphae arranged 
in parallel fashion; germination by means of an elliptical probasidium, 
which becomes detached as a conidium. 

Distribution: World-wide. 

Of the three New Zealand species, two are endemic, and the third is 
indigenous, being widely distributed elsewhere. 

This genus was erected by Bubak on account of the presence in the 
sori of numerous peculiar filaments, or “ elatera,” as he has termed them. 
These elatera consist of numerous coloured hyphae arranged in a parallel 
manner. The hyphae are septate, and are 5-8mmm. in thickness; the 
elatera may attain a length of 22 mm., but usually they are much' shorter 
than this, being on an average 8-10 mm. long; in thickness they vary from 
40 to 120 mmm. or even more. They are so characteristic that I have no 
hesitation in following Bubak and placing those New Zealand species 
possessing these structures in this genus. Their function is unknown, but 
they are supposed to assist in spore-distribution. 

The method of germination is discussed under E. olivaceus and E. ntger. 

The three New Zealand species are confined to the Cyperaceae, two 
being parasitic on Carex, the third on Gahnia. Bubak records angther 
species in addition to E. olivaceus—E. Treubii (Solms.) Bubak (= UstMago 
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Twxt-fig. 15 .—Cintractia SpinMcis (Ludw.) Me Alp., from Spin if ex hirsute* Lab. 
Text-fig. 16 .—TUletia Holci (Weatnd.) Roatr., from Holcua lanatua L. 

Text-fig. 17.—2\ decipiene (Pen.) Koem, from Agrostis vulgaris With. 
Text-fig. 18.— T. Tritici Wmt., from Triticum wlgare Vill. 

Text-fig. 19.— T. levis Kuehn, from Tnticum vuhare VilL 

Text-fig. 20. —Vrocystis Anemones Wint., from Ranunculus insignia Hook. f. 

All x 1,000. 
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Treubii Sol ms.), on Polygonum cinense from Java; but his combination 
cannot be accepted, for U. Treubii is a synonym of U . emodensis Berk., 
according to Massce (1899). I cannot say whether it should be placed in 
Elateiomyces, for 1 have not examined specimens. 


Key to Species. 

Son olivaceous 

Sori black, or nearly so. 

On Gahnui 
Oil Carex 


3. E. olwaceuft. 

1. E. endotnehu *. 

2. E. niger. 


1. Elateromyces endotrichus (Berkeley) n. comb. 

C^tilatp endotruhn Beik., FI X.Z , vol. 2, p. 1M, I8f>f». 

Sori in inflorescences, elliptical, black, pulverulent, intermixed with 
numerous long coloured olaters. 

Spores globose, 5 7 mmm. diam., opispore minutely and closely verru- 
culose, blackish olive 

Host: Gahnia sp. In inflorescences. North Island, Sinclair. (Type in 
Herb. Kew.) 

Distribution : New Zealand. 

Only the single collection now at Kew (as Lhtilago) has been made of 
this species. It is closely related to the following, which may possibly turn 
out to be the same ; 1 have separated E. niger principally on account of 
the larger spores, and especially the very numerous black olaters. 

E. endotrichus has been recorded from Ceylon, but Potch (1912)—to 
whose paper I am indebted for the description of the spores, given above 
—states the Ceylon species is E. (IJstilago) olivaceus. 

The method of germination is unknown. 

2. Elateromyces niger n. sp. (Text-tigs. 11, 28, and Plate 44. fig. 1.) 

Sori iu occasional ovaries, at first compact and partially concealed 
within the porigynium, becoming exposed when semi-pulverulent, black, 
elliptical, and up to 6 mm. in length ; intermixed with very numerous 
conspicuous elaters, black in mass, blackish-olive individually, which may 
attain a length of 15 mm. but are commonly less, averaging 10 mm. 

Spores globose to shortly elliptical, 6-9 X 5 -7 mmm.; epispore minutely 
and moderately verruculose, dark olive, 0*75 mmm. thick. 

Host: Carex dipsacea Berggr. In panicles. Herb. No. 311. Pen- 
carrow* (Wellington), sea-coast, E >. H. Atkinson ! 10 Feb., 1921. (Typo.) 

The host is an endemic species, occurring throughout the lowland areas 
of both Islands (Cheesoman, 1906, p. 822). 

This is separated from the following species on account of the smaller 
and more regular spores, black colour of the sori, elaters, and spores, and 
the conspicuous elaters. These latter are so numerous as to give the sori 
a woolly appearance, as if a small tuft of hair had been caught and held 
in the position occupied by the sorus. 

Germination. In water, after three days, a few spores germinated 
after the material had been kept in the herbarium for twenty-one months. 
The method of germination is similar to E. olivaceus , a small probasidium 
being produced. This is elliptical in shape, and about the same length as 
the spore. Shortly after its formation it becomes detached and functions 
as a conidium. The spores did not germinate when placed in nutrient 
solution (soil extract). 
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[Latin diagnosis.] 

Elateromyces niger sp. nov. 

Soris ad ovaria destruentibus, semi-pulverulentis, atm, ellipticis, ad 
6 mm. longis. Fibra intermixto, copioso, atro, 8-15 mm. longo. 

Sporis globosulis v. breviter ellipticis, 6-9 X 5-7 mmm.; episporio 
subtiliasime verruculoso, olivaceo, 0*76 mmm. crasso. 

Hab.: In ovariis Caricis dipsacexu j Berggr. Pencarrow (Wellington, 
N.Z.), sea-coast, E. H . Atkinson! 

3. Elateromyces olivaceus (Dc Candolle) Bubak. (Text-fig. 29, and 

Plate 47, fig. 2.) 

Bubak, Archiv pro Prirod. Vyzk. Cech , dll. 15, C. 3, p. 33, 1912. 

Uredo divacea DC., FI. Fr., vol. 6, p. 78, 1815. Ustilago olivacea (DC.) Tul., 

Ann. Sci . Nat., ser. 3, vol. 7, p. 88, 1847. V. caricicola Tracy and Karle, 
Bull. Torrey Cl., vol. 26, p. 493, 1899. V. catenata Ludw., Zeitschr. 
Pflanzenkr., vol. 3, p. 139, 1893. 

Sori in occasional ovaries, at first compact and partially concealed 

within the perigynium, becoming pulverulent, olive-brown, up to 5mm. 

long, intermixed with numerous conspicuous yellowish elaters, which attain 
a length of 22 mm. but are usually much less, averaging 5-8 mm. 

Spores globose to shortly elliptical, frequently irregular, often arranged 
in chains, 7-14 X 4-7 mmm.; episporc closely and finely verrucose, pallid 
olive, 0*5-1 mmm. thick. 

Hosts : - 

Carex virgata Sol. In inflorescences. Herb. Nos. 499, 1249. Pen- 
carrow (Wellington), sea-coast, E. H. Atkinson! 10 Feb., 1921. 

Carex dipsacea Berggr. In inflorescences. Herb. No. 1250. Tapuwai, 
Hokianga (Auckland), 12 m., E. //. Atkinson I 18 Dec., 1923. 

Distribution: World-wide. 

Both hosts are endemic, and are widely distributed throughout the low¬ 
land areas of both Islands (Cheeseman, 1906, pp. 814-822). 

The olive colour of the sori, and especially the straw colour of the 
elaters, together with the larger and more irregular spores, separate this 
from the two preceding specieR. The markings on the epispore are also 
characteristic, for they are more of the nature of warts, appearing flattened 
and closely crowded together. 

Ustilago catenata Ludw. was based on a specimen of a host supposed to 
be a species of Cyperus , but McAlpine (1910, p. 158) states that he had 

S trtion of the type examined by Mr. L. Bodway, Government Botanist, 
obart, who pronounced it to be Carex pseudo-cyperus L. 

Germination. —In water this commences within a few hours, a fine 
probasidium being produced. This elongates but does not become septate, 
and is then detached as a conidium. In the case of the larger spores a 
second conidium may be produced, depending on the quantity of the 
protoplasm contained within the spore. In nutrient solution, according 
to Brefeld (1883), budding occurs to a slight extent. When this process 
of germination is compared with such a species as Ustilago Avenae, in which 
a definite septate probasidium is produced, it appears rather a stretch of 
imagination to term the germination product a probasidium ; rather should 
it be considered a conidium, for it behaves in a similar manner, and is 
about the same site and shape. 

14—Trans. 



418 


Transaction*. 


3. CiNTRAUTU Cornu. 

Cornu, Ann. Set. Mat., ser 4, vol. 15, p. 279, 1883. 

Anthracoidea Bref., (Utter*. (Jesumt. Myk. r vol. 12, p. 144, 1895* 

Sori in the form of a firmly compacted black spore-mass, usually 
surrounding a central columella of host-tissue, situated in various parts 
of the host, usually in the inflorescence. 

Spores single, globose or more commonly angular, epmpore coloured, 
smooth or verruculose, germination as in Ustilago or slightly modified* 

Distribution : World-wide. 

Of the three species that have been collected in New Zealand, one is 
endemic, the others indigenous. Eleven species arc recorded by McAlpine 
(1906) for Australia, and thirteen for North America by Clinton (1906). 

Members of the genus occur on the families Gramineae, Cyperaceae, 
and Juncaceae. 

The genus is characterized by the (usually) compact sori, central 
columella of host-tissue, and centripetal manner of spore-formation. 

Germination occurs as in Vstilago y but in one species, C. Caricut, the 
apical cell of the probasidium becomes longitudinally septate, each cell 
producing a conidium. On this character Brefeld erected the genus 
Anthracoidea. 

Spore-formation has been studied by (k>mu (l.c. y p. 269). In the 
position of the future sorus the mycelium penetrates into and becomes 
aggregated around a central columellu of host-tissue ; in this the mycelium 
}>ersists. On the periphery of this columella the sporiferous hyphae develop; 
they soon become gelatinized, when the whole mass appears as a gelatinous 
cylinder applied to the central columella. These hyphae become septate, 
and the spores commence their development within the lumen of the 
ceDs thus formed. Development proceeds from the periphery of the mass 
inwards, so that mature spores appear first at the periphery. A section 
through a sorus shows mature spores on the outside, and increasingly 
immature spores as the columella is approached, until near this axis the 
spores arc seen to be little more than gelatinous masses. As the spores 
near maturity the hyaline envelopes surrounding them become absorbed; 
the spores become exposed and assume a dark colour, but remain firmly 
agglutinated together, probably adhering by remnants of the gelatinous 
hyphae, for when placed in water the sori readily break up. In several 
species all the sporogenous hyphae * do not develop spores, but many 
remain sterile, and may be seen projecting between rows of the spores. 

Key to the Species. 

Spores minute, under 6 mmm. long .. .. 1. C. Spinificis. 

Spores large, over 10 mmm. 

On Carex.. .. .. 2. C. Caricis. 

On Uncinta • .. .. .. 3. 0. sderotiformis. 

1. Cintractia Spinificis (Ludwig) McAlpine. (Text-fig. 15, and Plate 45, 

% i.) 

Me Alp., Smuts Austr., p. 174, 1910. 

Ustilago Spinificis Ludw., Zeitschr. Pflanzenkr ., vol. 3, p. 138, 1893. 

Son in spikelets, frequently concealed within the glumes, destroying 
the ovaries and forming in their stead a compact cylindrical olive-black 
spore-mass, which may attain a length of 7 mm. 
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Tbxt-kg. 21 .—Sorosporium mlidum (Berk.) Me Alp., from Schoenvs Carsei Cheesem. 
TaxT-no. 22.— 8. Neillit G. H. Cunn., from Scirpus nodosus Rottb. 

X 1.000. 


14* 
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Spores globose to shortly elliptical, 3-5x2'3mmm.; episporc very 
delicately but distinctly verruculose, pallid olive, with a lighter-coloured 
zone on one side, 0-5mnim. thick. 

Host: Spin if ex hirsulus Lab. In male and female spikelets. Herb. 
Nos. 309, 1259. Pencarrow (Wellington), sea-coast, E. H. Atkinson! 
10 Feb., 1921. 

Distnbution : Austialia. 

The host is indigenous and widely distributed along the coast: it occurs 
also in Australia and New Caledonia (Cheeseman, 1900, p. 850). 

Osborn (1922) has recorded the pathological changes this sj^cies effects 
in the host. The inflorescences, both male and female, become considerably 
modified, the anthers become sterile, and the filaments do not elongate, 
and the various organs are modified in number, structure, and position. 

Germination , according to McAlpine (he., p. 174), does not occur in water, 
but takes place readily in nutrient solution. A four-celled probasidium 
is produced, and on this are borne the comdia. These multiply by budding, 
but before the solution is exhausted the conidia may produce hyphae which, 
if they reach the air, form abundant aerial conidia. 

I have failed to germinate the spores either in water or nutrient solution, 
but the material was probably too old, for it has been kept in the herbarium 
for twenty-one months. 


2. Cintractia Caricis (Persoon) Magnus. (Text-fig. 14, and Plate 44, 

fig. 2.) 

Magn., Abh. Bot. Ver. Prov. Bratul. , vol. 37, p. 79, 1896. 

Uredo Caricis Pen*., iSyrz. Fung., p. 225, 1801. Ihtilago ('anas Ung., Eivjl. 
Bodens , p. 211, 1836. U . urceolorum Tul., Ann. Sci . Nat., Her. 3, vol. 7, p. 86, 
1847. U. Scirpi Kuehn. Htdw vol. 12, p. 150, 1873. Anthrarmdea Cancis 
Bref., Unters . Gesamwt. Myk„ vol. 12. p. 144, 1895. 

Sori ill occasional ovaries, at first partially concealed within the pen- 
gynium, becoming exposed when subglobose or elliptical, 3-7 mm. long, at 
first covered by an evanescent white membrane of semi-gelatinized hyphae 
which later falls away, exposing the black, firmly agglutinated spore-mass. 

Spores irregular, subglobose or more frequently polygonal, 16-27 X 
9-15 niinm.; epispore minutely and densely verruculose, frequently 
obscurely pitted, sepia-coloured, 1*5-2 mimn. thick 

Hosts :— 

Carex Qaudichaudiana Kunth. In inflorescences. Herb. No. 1261. 
Lake Wakatipu (Otago), 340m., L. Cockayne! 1909. 

Carex subdola Boott. Herb. No. 1263. Lake Wakatipu (Otago), 
L. Cockayne! 1909. 

Carex ternaria Forst. f. Herb. Nos. 295, 1260, 1262, 1264. Peel 
Forest (Canterbury), 120 m., II. H. Allan! 5 April, 1919. Tasman 
(Nelson), 10 m., G. H. C. 4 Feb., 1920. Seatoun (Wellington), 
sea-shore, E. H . Atkinsoj* ! G. H . C . 25 Jan., 1921. J. C. Neill ! 
G . H . C. 6 Dec., 1923. 

Carex sp. Herb. No. 45. Southern Alps, Canterbury, T. Kirk! 
1883. 

Distnbution: World-wide. 

Of the hosts, two of the named species are endemic; the third, 
C . Qaudichaudiana , is indigenous, occurring also in Australia (Cheeseman, 
1906, pp. 818-20). 
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In certain specimens the sori project beyond the perigynium for several 
millimetres, giving to infected plants a very conspicuous appearance. Sori 
may be confined to occasional ovaries, or every ovary in the inflorescence 
may be infected. 

Gemination. In water a probasidium is produced which becomes 
septate in the normal manner save that in addition the terminal cell becomes 
longitudinally septate. From each of the two cells thus formed a conidium 
is pmduced, as well as numerous lateral comdia. The conidia produce 
infection hyphae in the normal manner. It is claimed that germination 
does not occur until the spores arc* twelve months old. 

3. Cintractia sclcrotiformis (Cooke and Massee) n. com!). (Text-fig. 13, 
and Plate 47, fig. 1.) 

VstiUiqo svlerotifonnis Cke. ct Mass., Oreo., vol. 17, p. 8, 1888. 

Sori in occasional ovaries, sometimes in all, at first partially concealed 
within the perigynium, becoming exposed when compact, black, elliptical, 
up to 6 mm. long. 

Spores subglobose to elliptical, commonly polygonal, 16-22 X11-18 mmm.; 
epispore closely and minutely verruculose, dark brown, 1-5 mmm. thick. 

Hosts :— 

Vncinm eaespitosa Boott. In inflorescences. Taheraiti, T. Kirk. 
(Type in Herb. Kew.) 

Unctnia leptostaehya Raoul. Herb. No. 20. Peel Forest (Canterbury), 
120m .,H. II. Allan/ Feb., 1920. 

I'ncinia nparia R. Br. Herb. No. 1257. Peel Forest (Canterbury), 
120 m., H. H. AUan / 5 April, 1919. Mount Peel (Canterbury), 
700 m„ H. H. Allan / G Mar., 1921. Botanical Gardens, Welling¬ 
ton, 80 m., E. H. Atkinson ! G. II. C. 19 Jan., 1921. J. (\ Neill/ 
G. H.C. 4 Dec., 1923. 

Distribution : New Zealand. 

The first two hosts are endemic, the third occurs also in Australia ; 
all are widely distributed throughout New Zealand (Cheeseman, 1906, 
pp. 801 3). 

This is a true Cintiactia , for a transverse section shows that it 
possesses all the characters of this genus. The species is closely related 
io the preceding, but is separated by the comparatively broader and 
smaller spores, more conspicuous markings, and thinner nature of the 
epispore, 

1 have been unable to germinate the spores. 


4. Sphacblotheca de Bary. 

De By., Very. Morph. Bid. Pilze, p. 187, 1884. 

Endothlaspi« Sor., Rev. Myc.. vol. 12, p. 4, 1890. 

Sori in the form of a pulverulent spore-mass, surrounding a central 
columella of host and fungous tissues, enclosed within a more or less per¬ 
manent false membrane of fungous tissue, tiecoming exposed either by 
apical or irregular rupture of this membrane. 

Spores single, epispore coloured, smooth or variously sculptured; 
germination as in Ustilago. 

Distribution: World-wide. 
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.Spores germinating in Water: Showing the different Methods. 

Text-fig. 23 .—UeMago levts Magi).: o, oonidmm producing secondary oomdia by 
budding. 

Text-fig. 24. U. Trtfici Jens.: a, infection hyphae produced from cells of the 
probasidium ; b, conjugating hyphae. 

Text-fig. 25.— U. struieformxs (Westnd.) Niessl (modified from Osner). 

Tkxt-fio. 26. —U . bromivora (Tul.) F. v. Waldh. Two-celled probasidia producing 
conidia. 

Text-fig. 27.— U. Readen Syd. 

Text-fig. 28. —JSkOeromyces ntger U. H. Ounn. Spores producing conidia, probasidia 
being absent. 

Text-fig. 29.— JS, olivaceus (DO.) Bubak. Spores producing conidia. 

All x 1,000. 
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Only a single indigenous species has as yet been collected in New Zea¬ 
land. In North America Clinton (1906) records sixteen species, all, with 
one exception, confined to the Gramineae ; the exception occurs on the 
Polygonaceae. 

The method of development, structure, and nature of the columella 
and enclosing membrane—structures on which the genus is separated from 
UstUayo—m dealt with under the species. 

Spore formation .—This is similar to Vstilago save that the process is 
confined to a definite region of the sporiferous hyphae ; the columella and 
receptacle, although formed from potentially sporogenous tissue, remaining 
sterile. 

The genus is separated from UstUago on account of the presence of a 
definite false membrane of fungous tissue surrounding the sorus. This 
membrane is somewhat urn-shaped, and encloses a cavity in which are 
situated the pulverulent mass of spores arranged around a central columella 
of combined host and fungous tissue. 


1. Sphacelotheca Hydropiperis (Schumacher) de Bary. (Text-fig. 10.) 

Polygonaceae. 

Uredo Hydro pi peri * Schum., Entnn. PL Saell,, vol. 2, p. 234, 1803. Vstilago 
Candollei Till., Ann. Sci. .Vat., ser. 3, vol. 7. p. 93, 1847. l\ hydropiperis 
Schroet., Beitr. Biol . Pfi.% vol. 2, p. 355, 1877. 

Sori in the ovaries, up to 5 mm. long, consisting of an outer urn-shaped 
receptacle composed of fungous cells, opening at the apex by a reflexed 
margin, enclosing the dark-purple spore-mass, which in turn surrounds 
the more or less evident columella. 

Spores subglobose to shortly elliptical, 10-17 x 11-13 mmm.; episporc 
minutely and closely verruculose, dark purple, 1 mmm. thick. 

Hosts 

Polygonum serrulatum Lag. (= P. prostratum A. Rich.). In in¬ 
florescences. North Island, W. Colenso. 

Polygonum sp. Herb. No. 1272. Kaitaia, North Auckland, /?. //. 
Atkinson / 16 Dec., 1923. 

Distribution: World-wide. 

The former host is indigenous and widespread; it occurs also in 
Australia, Europe, Asia, &c. (Cheeseman, 1906, p. 590). 

The species was first recorded by Berkeley (1855) for New Zealand 
from specimens collected by Colenso ; he determined the species as Vstilago 
CandoUei var. a Tul. 

Infection occurs in the seedling stage, according to De Bary (1887), 
the hyphae growing with the growing-point until the ovaries are formed. 
When the ovule is formed the hyphae pass into it through the funiculus, 
completely replacing it and forming in its stead a compact hyphal mass. 
This mass later becomes differentiated into an outer sterile layer enclosing 
a central columella; between these two structures the spores are formed. 
The whole of this tissue is at first enclosed within the ovary-wall, but, 
owing to continuous development of these structures by formation of fresh 
hyphae at their base, the spore-receptacle with its enclosed structures soon 
outgrows and ruptures the ovary, which may sometimes fall away. 

Germination is effected by the production of a probasidium, which 
produces lateral conidia, as does UstHago A venae. 
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5. Tilletia Tulasne. 

Tul., Ann. Sci. Nat., scr. 3, vol. 7, p. 112, 1847. 

Sori in the form of a black spore-mass in various parts of the host, usually 
in the ovaries, frequently fetid, pulverulent or not. 

Spores single, episporo coloured, smooth or variously sculptured; 
germination by means of a short probasidiuin producing a terminal whorl 
of elongate conidia, which often give rise to secondary conidia on germination. 

Distribution : World-wide. 

The four species that have been collected in New Zealand are all intro¬ 
duced. McAlpine (1906) records five sj>ecies for Australia ; Hinton (1906) 
twenty-two for North America. 

The genus is separated from Ustilago mainly on account of the methods 
of germination and spore-formation. When these characters are unknown 
the species may be placed in either genus, but the large-spored forms are 
usually considered to belong to Tilletia. 

Spore-formation — According to Fischer von Waldheim (1869), prior to 
spore-formation the sporogenous hyphae produce in succession numerous 
lateral pyriform branches. These increase in diameter at their apices, 
finally appearing as globular bodies surrounded by a gelatinous membrane 
and attached to the main hyphae by slender stalks. Within the gelatinous 
walls the spores develop, and as they approach maturity the gelatinous 
membrane gradually becomes absorbed. Thus in this genus spore-formation 
is acrogenous, differing in this respect from Ustilago , in which the method 
of spore-formation is intercalary. 

The genus is confined to the Gramineae, although it has been recorded 
(doubtfully) as occurring on Sphagnum (Musci). 


Spores smooth 
Spores reticulate. 
On Agrosti» 
On HoIcuj* 
Oil Tritirunt 


Key to Species. 


.. 2. T. levi*. 

1. T. denptfUM. 
.. 4. T. Hold. 

.. 3 . T. Tritici. 


1. Tilletia decipiens (Persoon) Koernicke. (Text-fig. 17.) Gramineae. 

Koern., in Wint. Die Pilze , vol. I, p. 110, 1884. 

TJredo segetum var. decipiens Pora., Syn. Fang., p. 225, 1801. Tilletia sphaero • 
rocra F. v. Waldh., Bull. Hoc. Nat. Alone., vol. 1, p. 14, 1867. 

Sori in ovaries, concealed within the glumes, black, compact, fetid. 

Spores globose or subglobose, 24* 30 X 22-26 mmm. ; epispore covered 
with a network of raised reticulations 2*5 mmm. high, surrounding polygonal 
depressions 3 -5 mmm. wide, pallid brown. 

Host: Agrostis vulgaris With. In inflorescences. Herb. No. 176. 
Wyndham (Southland) E. Bruce Levy / 1 Mar., 1920. Khandallah (Wel¬ 
lington), 200 m., E. Bruce Levy / 5 April, 1922. Tapanui (Otago). J. C. Neill / 
G. H . G. 2 Feb., 1924. 

Distribution : Europe. 

The host is an introduced species, abundant throughout. The fungus 
exerts a stunting effect on the host; its presence may be noted on this 
account and also because infected plants are of a more pallid colour than 
the normal. Fresh specimens are slightly fetid when crushed. 

The mycelium perennates in the perennial parts of the host. 

Germination. —In nutrient solution a probasidium bearing a terminal 
whorl of fusiform septate conidia is produced. The conidia may produce 
sickle-shaped secondary conidia whilst still attached to the probasidium. 
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2. Tilletia levis Kuehn. (Text-figs. 19, 30.) 

Kuehn, Hedw., vol. 12, p. 152, 1873. 

L'stilago JotUm Berk, et Curt., Urer, n vol. 3, p. 59, 1874. Till-etta foeiens (B. & C.) 
Tn.*!., Parastt. Fung. Jl’i*., p. 35, 1884. 

Sori in ovaries, concealed within the glumes, ovate or elliptical, 5 8 mm. 
long, dark brown, fetid. 

Spores globose to shortly elliptical, 17 25 x 15 17 nmini.; epispore 
smooth, pallid brown, 1*5-2 nimm. thick. 

Host: Tnttcum vnlgare Vill. In inflorescences. Herb. Nos. 401, 1266. 
Ashburton (Canterbury), 30m., II. H Allan/ 21 March, 1921. Lincoln 
(Canterbury), 80 m , F. E. Ward I 27 Jan., 1922. 

Distribution : World-wide. 



Text-fio. 30 .—Tilleha levis Kuehn. a, septate prob&Aidium «ith a terminal whorl 
of conidia; b, conjugating conidia, producing secondary conidia, c. 


This, together with the following species, is known as “ stinking-smut ** 
of wheat, on account of the fetid smell the spore-mass emits when crushed. 

The stinking-smuts are the two most important smuts attacking this 
host, for not only do they destroy the inflorescences, but their presence, even 
in small quantities, renders the grain unfit for milling, partly on account of 
the musty smell such grain possesses, partly because the flour is supposed to 
have a toxic effect when consumed. It is further claimed that if such 
grain be fed to poultry disastrous results may follow. For example, 
McAlpine (1910, p. 81) records the effect upon the egg-laying propensities 
of 650 fowls fed with smutted wheat: the egg-yield dropped from a daily 
average of 100 to 16. Other authors record detrimental effects to stock, 
such as staggering, inflammation, and even occasional abortion. 
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On the other hand, some workers consider that these reports are much 
exaggerated, and record experiments in which no detrimental results 
followed. Baudys (1921) experimented with animals, and also upon him¬ 
self, without any ill effects. Poultry, mice, and rabbits were fed on 
smutted grain (T. Trihct) and actually increased in weight; he himself 
was not affected in any way. 

When threshed the infected grains, which are hard and compact, may 
pass through the machine and be distributed in this manner, when they 
are usually termed “ smut-halls.'’ It has been shown by von Liebenberg 
(1879) that the spores may retain their viability up to eight years, if kept 
in a dry place. 

Infection occurs in the seedling stage, as in Ustilago Avenue. Germi¬ 
nation has been worked out and figured by numerous authors, being first 
recorded by Berkeley (1847). 

In water a probasidium is produced, and on the end of this is borno a 
whorl of slender sickle-shaped conidia. The conidia may in turn produce 
either stout allantoid secondary conidia, or else directly produce infection 
hyphae. 

This and the following species are readily controlled by steeping the 
grain prior to sowing in some suitable fungicide. For this purpose copper- 
sulphate solution, formalin, and, as a dry treatment, copper-carbonate, 
are usually recommended. 


3. Tilletia Tritici Winter. (Text-fig. 18.) 

Wint., in Rabh. Krypt. FI., vol. 1. p. 110, 1881. 

Undo Cartes DC., FI. Fr. t vol. 6, p. 78, 1815. Tilletia Caries Tul., Atm. 8n. 
Nat., ser. 3, vol. 7, p. 113, 1847. T. Serahs (Cda.) Kuehn, in F. v. Waldh., 
Apercu Syst. Vst., p. 50, 1877. 

Sori in ovaries, concealed within the glumes, shortly elliptical, 4-6 mm. 
long, dark brown, fetid. 

Spores globose or subglobose, 16- 24 mmm. diarn.; epispore with a 
network of raised reticulations about 1 mmm. high, surrounding polygonal 
depressions 2-4 mmm. wide, pallid brown. 

Host: Trilicum vulgare Vill. In inflorescences. Herb. No. 599. 
Lincoln (Canterbury), 80 m., F. E. Ward I 27 Jan., 1922. 

Distribution: World-wide. 

This is separated from the preceding species on account of the reticulate 
spores. Both species occur on the same host, frequently in the same spike. 

Gaines and Stevenson (1923) give as a synonym TiUetia Secalis Kuehn., 
for they have shown the form on rye to be identical with the above, 
differing only in that it is found on a different host. 

Potter and Coons (1918) claim that this species may be separated from 
the preceding in the field on account of the following differences:— 

TiUetia Tritici. TiUetia levis. 

Considerably stunts the host. Has little stunting effeot. 

Causes infected grains to become much Has little effect upon the shape of the 
inflated, and consequently shorter in grain, merely causing it to shrivel 
length. slightly. 

Spore mass more powdery, friable, or even , Spore-mass inclined to be unctuous, 
granular. 

Germination and method of infection are similar to the preceding. 
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4. Tilletia Hold (Westendorp) Rostrup. (Text-fig. 16.) 

Rostr., Vst. Daniae , p. 156, 1890. 

Polycystis Holri Westnd., Bull, Acad . ser. 2, voj. 11, p. 060, I860. Tilletia 

ltanwenhoffli F. v. Waldh.. £7*f.. p. 50, 1877. 

Sori in ovaries, partially concealed within the glumes, elliptical, 1-2 mm. 
long, compact, black, slightly fetid. 

Spores globose or subglobose, 22-32 X 24-28 minm.; epispore covered 
with a network of raised reticulations 3-4-5 mnini. high, surrounding 
polygonal depressions 4-7 mmm. wide, chestnut-brown. 

Host: Holcus lanatus L. In inflorescences. Herb. No. 500. Ettrick 
(Otago), 300 m., R. B. Tennent! 10 Feb., 1921. 

Distribution : Europe ; North America. 

I have a collection of Holcus lanaius L. with thiR species in the ovaries 
and Ustilago striaeform is in the leaves. 

The three species possessing reticulate spores may readily be separated 
if the following differences are noted :— , 

Spores under 25 mmm. .. .. .. .. .. T. Tritici. 

Spores over 25 mmm. 

Reticulations 2-2-5 mmm. high .. .. .. T. decipiens. 

Reticulations 3-4-5 mmm. high .. .. .. T. Holci. 

Furthermore, the reticulations of T. Holci are coarse, and separated 
by large polygonal interspaces ; those of T. decipiem are closely compacted, 
being separated by much smaller areas; whilst those of T. Tritici are 
intermediate in size. 

I have been unable to germinate the spores of T. Holci . 

6. SoRospomuM Rudolphi. 

Rud., Linnaea , vol. 4, p. 116, 1829. 

Sori in the form of dark-coloured pulverulent spore-masses in various 
parts of the host, chiefly in the inflorescences, formed of numerous spore- 
balls, consisting of few or many spores, at first somewhat loosely united, but 
at maturity completely separating; sterile cells absent. 

Spores coloured some shade of brown, globose to angular, smooth or 
verruculose; germination similar to that of Ustilago . 

Distribution: World-wide. 

New Zealand specieB two—one endemic, the other indigenous; both 
are confined to the Cyperaceae. Members of the genus have elsewhere 
been recorded on the following families: Gramineae, Cyperaceae, Juncaceae, 
Portulaceae, and Caryophyllaceae. McAlpine (1910) records thirteen species 
for Australia. 

The genus is characterized by the rather temporary nature of the spore- 
balls, for these generally break up at maturity, when species cannot be 
distinguished from Ustilago . In one or two species the balls remain some¬ 
what firmly united, when they are liable to be confused with the allied 
genera Thecaphora and Tolyposporium. The former may be separated 
by the pallid colour of the spore-balls, and the fact that the spores are 
variously marked on their free, but smooth on their united surfaces (seen 
when the spores are separated), the latter by the individual spores being 
firmly united in the ball by ridged folds of their epispores. 

Spore-formation has been investigated by Fischer von Waldheim (1869) 
in the type species, S, Saponariae Rud. The mycelium in the infected region 
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changes somewhat rapidly to sporiforous hyphae, which soon become 
gelatinized. At various points several of these hyphae become twisted 
into small masses, become gelatinized, and lose their outlines. They then 
become enclosed by other hyphae from the adjoining mycelium. These 
hyphae also become gelatinized, and in consequence their outlines are 
indistinct. In the centre of these masses spore-differentiation commences: 
the spores are at first clear, but quickly change colour, becoming brown. 
At this stage they are few in number and immature. They then divide 
until the number of the mature ball is arrived at, the gelatinous outer zone 
of hyphae gradually disappearing until at maturity practically no trace 
remains. 


Key to Snaths. 

Spore-balls of 2-6 spores .. .. 1. S. Aeillit. 

Spore-balls of 15-50 spores .. .. 2. H, sohdunt . 


1. Sorosporium Neillii n. sp. (Text-fig. 22, and Plate 46, fig. 1.) 

Cyperaceae. 

Sori in occasional ovaries, frequently in all, at first enclosed within the 
perigynium, becoming exposed when black, compact, globose or elliptical. 
3 -4 mm. long. Spore-balls of 2-6 spores, irregularly elliptical, dark 
chestnut-brown, up to 50mmm. long, readily breaking up at maturity. 

Spores irregular, angular, subglohose or elliptical, frequently flattened 
on one side, 12 20 X 9-15 mmm.; epispore coarsely and densely verrucose, 
chestnut-brown, 1*5-2 mmm. thick. 

Host: Scirpus nodosus Uottb. In inflorescences. Herb. Nos. 1279,1285. 
Bluff (Southland), seashore, W. D. Reid! 26 May, 1922. Seatoun (Wel¬ 
lington), seashore, J. C. Neill! (1. H. C. 6 Dec., 1923. 

Distribution : Australia. 

The host is indigenous and abundant throughout: it occurs ulso in 
Australia, South Africa, and South America (rheeseman, 1906, p. 776). 

Germination.- -In water germination commenced in three days ; a short 
and slender probasidium is produced, and on this, both laterally and 
teiminally, conidia are produced. In certain specimens the terminal 
conidiuin is formed before the probasidium becomes septate, but as a rule 
septation precedes the production of conidia. 

This species differs from S. piluliformis (Berk.) MeAlp., on Scirpus 
prolifer Rottb., in that the spore-balls are less than hall tie size, are 
lighter in colour, and break up readily; the spores are larger, and possess 
more verrucose, not tuberculate, epispores. 


[Latin diagnosis.] 

Sorosporium Neillii. 

Soria ad ovaria pauca destruentibus; atris, compactis, globosis vel 
ellipticis, 3 4 mm. longis. Spororum pilis sporis 2-6 ; inaequaliter ellipticis, 
atro-castaneis, ad 50 mmm. longis ; facile disruptis maturitate. 

Sporis inaequaliter angulatis, subglobosis vel ellipticis, 12-20 X 
9-15 mmm.; episporio crasse denseque verruculoso, castaneo, 1*5-2 mmm. 
crasso. 

Hab.: In ovariis Scirpi nodosi Rottb. Bluff (Southland, N.Z.), 
W. D. Reid / Scatoun (Wellington, N.Z.), J. C. Neill! 
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2. Sorosporium solidum (Berkeley) McAlpine. (Text-fig. 21.) 

McAlp., Smuts Austr. y p. 183, 1910. 

UstilagosoUda Berk., FI Tas vol. 2. p. 270, i860. Urocystis solida F. v. Waldh., 
Apercu Syst. Ust., p. 38, 1877. 

Sori in occasional spikelets, partly enclosed within the glumes, at first 
compact, becoming pulverulent, black, elliptical, 3-4 mm. long. Spore-balls 
subglobose to elliptical, often irregular, composed of from 15 to 50 or more 
similarly coloured spores somewhat firmly united, attaining a size of 
115x50 nirnm., although commonly much less, averaging about 50 minm. 

Spores subglobose or somewhat angular, 12-18x10-15 mmm.; epispore 
smooth, dark chestnut-brown, l mmm. thick. 

Host: Schoenus Carset Cheesem. In spikelets. Herb. No. 423. 
Auckland, T. Patterson! Oct., 1921. 

Distribution : Australia. 

The host is confined to the swamps of the Auckland and Taranaki 
Provinces (Cheeseman, 1906, p. 781). 

The New Zealand form differs from the description given by McAlpine 
in that the sori arc* (when mature) pulverulent, the spore-balls larger, and 
the spores slightly smaller (McAlp., 20-24 mmm, long.). 

I have been unable to germinate the spores. 


7. Urocystis Rabenhorst. 

Rabenh., Klotsch, in Herb. Viv. Myc ., ed. 2, No. 393, 1856. 

Polycyslis Lev., Ann . Set. Xat. t ser. 3, vol. 5, p. 269, 1846. 

Sori in the form of dark-coloured pulverulent masses of spore-balls, 
usually in the leaves and stems of the host, occasionally in the inflorescences. 
Spore-balls compact, permanent, of one or many fertile cells, enclosed 
within an envelope of few or many tinted sterile cells. 

Spores dark-coloured, irregular in shape ; epispore smooth or variously 
sculptured; germination by means of a short probasidium, producing 
terminally one or a whorl of elliptical conidia, which on germination pro¬ 
duce either secondary conidia or infection hyphae. 

Distribution : World-wide. 

The following species is the sole representative of the genus that has 
been as yet collected in New Zealand. 

Members of the genus have been found on the following host families : 
Gramineae, Cyperaceae, Juncaceae, Liliaceae, Amaryllidaceae, Ranuncu- 
laceae, Rosaceae, and Violaceae. 

The genus is characterized by the permanent spore-balls, which consist 
of one or several dark-coloured spores surrounded wholly or in part by an 
envelope of sterile cells. The phyllogenous habit, and tendency to gall- 
formation, are also characteristic. 

Spore-formation has been worked out by De Bary (1887). His work 
has since been supplemented by numerous other workers. The sporiferous 
hyphae branch, become gelatinized, somewhat swollen, then twined into 
an indistinguishable semi-gelatinous mass. In the central portions of this 
mass the spores become differentiated ; the outer layer of the mass consists 
of slender branches derived from the gelatinous mass of hyphae. These 
become divided by transverse septa into numerous short cells; several 
persist as the sterile envelope so characteristic of the genus, the remainder 
become absorbed as the spores mature. 
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1. Urocystis Anemones Winter. (Text-fig. 20, and Plate 45, fig. 2.) 

Ranunculaceae. 

Wint. in Rabh. Krypt. FL , vol. 1, p. 123, 1881. 

Sori in leaves (when chiefly epiphyllous), petioles, and stems, forming 
irregular swellings, at first covered by the epidermis, becoming exposed 
when appearing as a pulverulent black mass. Spore-balls irregular, from 
15 to 30 inmm. in length, composed of from one to five spores, partially 
surrounded by more numerous and smaller sterile cells. 

Spores subglobose to polygonal, 10 15 X 8-14 mmm.; epispore smooth, 
or sometimes delicately verruculose, dark brown, 1 mmm. thick; sterile 
cells subglobose to polygonal, pallid brown, smooth, often reduced or 
wanting. 

Host: Ranunculus instgnis Hook. f. On leaves and petioles. Herb. 
No. 503. Mount Dennan, Tararua Mountains (Wellington), 1,500 m., fi. H. 
Atkinson! 7 Jan., 1922. 

Distribution : World-wide. 

The host is endemic, and confined to the mountain-ranges of both 
Islands (Cheeseman, 1906, p. 10). 

Infection experiments were carried out by Plowright (1889, p. 94). He 
applied conidia to the foliage of Ranunculus repens , and two months later, 
in the vicinity of the points of inoculation, he observed signs of the forma¬ 
tion of the spore-beds. He found the mycelium to be localized, infection 
occurring wherever the infection hyphae penetrated. 

Germination has been observed and figured by numerous workers. In 
water, after forty-eight hours, a probasidium is produced, on the apex of 
which a whorl of three or four conidia is formed. 

Brefeld (1895) found that the spores would germinate only after six 
months’ rest in damp earth ; but Kniep (1921) found that forms from 
different hosts differed, in that some required this period of rest, whilst 
others germinated as soon as they were mature. He considered the species 
to be in reality an aggregate one, thus explaining the differences in 
germination as recorded by various workers. 
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Desai pliant of Nfti Native Flmrerinq-plants. 

By D. Petrie, M \ , Ph.D., F.N Z Inst 

[Head before the Auckland lnuhtuh hlh \mnnhn r* J i w, nnl by Editm, iht December, 
1923 ; ifisiittl >t jmiattli/, 10th July, i'i 1 / ] 


1. Senecio Spedeni sp. nov. 

Species S. M&nroi Hk. f. similis ; diffcrt h. mtu hunuli, foliis angustionbus, 
sessilibus, integris, obtusis v. subacutis; acheniis tenuibus, apice i dila- 
tatis, glaberrimis. 

A compactly-branched densely leaty depressed shrub, about 18 in. 
(45 cm.) high and some 24 in. (60 cm.) across. Main branches from base, 
the lower spreading close to ground, the others suberect and ending in 
corynihowdy-arranged one-headed branchlets. Leaves closely placed, more 
or less imbricating, narrow obovate-oblong, g in. (15 mm.) long, \ in. (6 mm.) 
broad, obtuse or subacute, coriaceous, entire, strongly viscid, gradually 
narrowed to sessile base, above glabrous and closely punctulatc, below 
clothed with elosely appressed whitish tomentum, midrib and slightly 
diverging veins obscure. Flowering branchlets about 8, closely placed in 
corymbose fashion near their tips, ± 2 in. (5 cm.) long, slender, smoothly 
tomentose, each bearing a single flower-head; bracts rather distant, like 
the leaves but narrower. Heads ^ turbinate, i 1 > n * (9 nim.) wide ; 
involucral bracts 10-12, linear, acute, tomentose ; ray florets 8 10. yellow; 
achenes linear, slender, gi Hived, glabrous, somewhat dilated at the tips. 

Hub. Richardson Range, Lake County, near Minor Peak (on the track 
to Lake Luna), circa 4,(XX) ft.. J. Speden 

Mr. Speden has had this plant in cultivation for several years. I have 
seen cultivated specimens only. Its dwarf compact habit, shining foliage, 
and abundant flowers make it a charming garden-plant. 

2. Senecio M&tthewsii sp. nov. 

Species 8. layidoso Clieesem. affinis ; differt habitu altiore, ramis confertis 
numerosis tenuibus, suberectis v. ascendentibus; foliis rnulto minoribus, 
tenuioribus, integris, subacutis, longi-petiolatis, a latere superiore haud 
v. vix tomentosis ; bracteis majoribus ; acheniis brevibus, linearibus, glaber- 
rimis, sulcatis. 

A low much-branched shrub, i£ ft. (4*5 dcm.) high or more. Stems short, 
giving off from base numerous suberect or ascending much-subdivided 
branches, leafy chiefly at and near tips, forming compact rounded head; 
bark loose, thin, brownish; ultimate twigs clothed more or less with silky 
pubescence Leaves closely placed, spathulate or subspathulate (petiolar part 
as long as or shorter than blades), }-l J in. *(15-21 mm ) long and about half 
as broad, thin, subacute, entire, in age almost glabrous above (± tomentose 
when young), below closely clothed with appressed whitish subtomentose 
pubescence, veins obscure, midrib evident on both surfaces. Flowering 
branchlets several, closely placed, slender, 2-3 in. (5-7*5 cm.) long; bracts 
rather distant, becoming shorter and narrower upwards. Heads solitary, 
terminal, turbinate, about J in. (6 mm.) across; involucral scales linear- 
oblong, acute, tomentose; ray florets 12-15, oblong, obtuse, more or less 
eroded at tips, conspicuously nerved. Achenes short linear-oblong, grooved, 
glabrous, narrowed at the base. 
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Hot.— Slopes of Mount Diana, Lake County, Otago, in damp rather 
open stations at the edge of forest: W. A. Thomson ! 

Mr. Thomson has sent me all the specimens examined. These he grew 
in his garden at Ha]f>way Bush, Dunedin. He has also supplied a photo¬ 
graph of the wild plant m situ. The species is named in honour of 
Henry J. Matthews wIiom* investigations shed so much light on the flora 
of western Otago 

3. Senecio remotifolius sp. nov. 

Species S . elaeagnifoho Hk. f. affinis ; diifert habitu late patente robusto, 
ramis elongatis, foliis latioribus ac tenuioribus, petiolis longis gracilibus, 
inflorescentia lateral! laxa. 

A shrub 4-6 ft. high or more, with rather few widely-spreading more 
or less subdivided branches. Leaves broadly elliptic, 4-3 in. long exclusive, 
of the petioles, 2f-3 in. wide, subacute, firm but scarcely coriaceous, margins 
obscurely sinuate in upper half, midrib and veins conspicuous on both 
surfaces, dull green above with scattered patches of white tomentum 
chiefly along midrib and veins, below clothed with pale-yellow or greyish- 
yellow appressed tomentum; petioles about as long as blades, grooved 
above, clothed with greyish tomentum. Inflorescence axillary towards 
ends of branches, subpaniculate, 5- 6 in. long; rhachis zigzag, giving off 
below several alternate short more or less divaricating few-flowered branches 
subtended by small foliaceous bracts, upper portion linear, simple, the 
whole inflorescence clothed with greyish-white tomentum. Heads on short 
pedicels, discoid, J in. in diameter; involucral bracts about 8, linear, 
tomentose. Florets about 12, limb of corolla narrow funnel-shaped, rather 
deeply 5-toothed, segments revolute. Achene linear, shortly pilose. 

Hob —North Island. Open rocky places near mouth of Mokau River; 
not common : W. A. Thomson 1 

The only specimen seen came from a plant grown in Mr. Thomson’s 
garden at Half-way Bush, Dunedin. He has had it in cultivation for 
several years. 

4. Dracophyllum Adamsii sp. nov. 

Frutex conferte ramosus, lOdcm. (40in.) altus v. ultra; ramis tenui 
bus, apices versus multo divisis, ramulos pertenues laterales plerumque 
paucifoliatos inflorescentiam brevem terminalem gerentes edentibus. Foliis 
tenuibus, conferte imbricatis, complanatis v. ± concavis, lineari-acuminatis, 
sensim ad apices longe acuminatos subpungentes angustatis; laminis ± 
7*5 cm. (3 in.) longis, basi 2-3 mm. latis, plane v. vix auriculatis; basi 
vaginante expanso; racemis spiciformibus, haud pedunculatis, angustis, ± 
2^ cm. (1 in.) longis, paucifloris; floribus (ad 10) parvis, sessilibus, arete 
dispositis, ± 5 mm. longis; sepalis ovato-lanceolatis, acutis, a marginibus 
ciliatis; corollae tubo angusto, calyce } longiore, lobis ovatis subacutis 
patentibus v. ± reflexis ; staminibus corollae tubum aequantibus ; capsula 
matura calyce £ breviore. 

A much-branched bushy shrub, 3 ft. high or more. Main branches 
rather slender, much subdivided above; bark greyish-brown; branchlets 
short, very slender, spreading or ascending, most closely ringed by scars of 
fallen leaves, leafy at tips; flowering twigs 4 in long, generally bearing few 
leaves; terminal shoots densely clothed for most of their length with larger 
and broader leaves. Leaves closel/ imbricating, ascending or spreading, 
Sin. long, 2-3mm. wide at base, narrow linear-acuminate, tapering 
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uniformly to acieular sub pungent tips, thin, glabrous, finely striate, 
llattened or slightly concave above, edges very delicately serrate at and 
near tips: sheathing bases twice as wide as basal part of blades, somewhat 
ciliate at edges, narrowed upwards or more or less auricled. Inflorescence 
a spike-like raceme terminating lateral branchlets, not peduncled, ± 1 in. 
long; flowers 10 or fewer, sessile, i 5 mm. long; bracts several, ovate 
from broad base, shortly mucronate, strongly ciliate along edges; sepals 
one-third shorter than corolla, ovate-lanceolate, acute, ciliate at edges; 
corolla-tube rather narrow, lobes ovate subacute spreading or more or less 
reflexed; stamens as long as corolla-tube; mature capsules one-third 
shorter than sepals. 

Hab.— Roadside near mouth of Awatere River, East Cape district: 
James Adams and D. P. Edge of forest near Peria (Mongonui): H. Carse ! 
Various stations in North ('ape district: T. F. Cheeseman ! 

The species is named in honour of .fames Adams, whose investigation 
of the flora of the Coromandel Peninsula is a fine piece of work, and who 
was my companion on a visit of some length to Mount Hikurangi, the East 
(’ape district, and Tokomaru Bay. 

The leaves of this species are very characteristic, their blades having a 
very narrow triangular form, tapering uniformly from the base to the tips. 
D. strict ion Hk. f. has leaves of a similar shape, but these are much broader 
and more coriaceous. Its alliance is probably with some of the congeries 
of forms united in Cheeseman’s Manual (first edition) under the collective 
name D. Urvillei A. Rich. 

5. Veronica Dartoni sp. now 

Frutex erectus, 21 dcm. altus v. ultra. Folia decussata, anguste lanceo- 
lata, 17-25 nun. longa, a medio 7-9 mm. lata, integra, glabra, ± eom- 
planata, leviter carinata, in basim sessilem sublatum attenuata et in apicem 
subacuminatum aequaliter producta. nervis duobus obscuris prope margines 
percursa. Racemi in foliorum superiorum axillis dispositi, ad 6 cm. longi, 
angusti, multiflori, podunculati (pedunculis quam folia ter longioribus, 
puberulis); rhacbide pedicellisque firme pubescentibus; bracteis pedicellos 
aequantibus, ovato-lanceolatis, acutis. Flores majusculi, roseo-caesii; calyx 
4-partitus, lobis lanceolatis acutis ciliolatis; corollae tubo sublato, calycis 
lobos paullo excedente; limbo i 9 mm. lato, lobis ovatis acutis multi- 
nerviis tubum longitudine vix excedentibus, capsula glabra, acuta, ± com- 
pressa, calyce subduplo longior. 

An erect branching shrub, 7 ft. high or more; branches slender, terete, 
glabrous, brown, closely ringed by scars of fallen leaves. Leaves decussate, 
overlapping, spreading, narrow lanceolate, contracted towards rather broad 
sessile base and produced into subacuminate tips, f-1 in. long, J-Jin. 
broad at middle, entire, glabrous, more or less flattened, rather thin, slightly 
keeled, midrib somewhat depressed above, traversed by two obscure sub¬ 
lateral veins, otherwise nerveless. Racemes in 2-3 opposite pairs in axils 
of uppermost leaves, up to 2} in. long including peduncles, rather narrow, 
closely many-flowered; peduncles about as long as leaves slender puberu- 
lous; rhachis and pedicels strongly pubescent; bracts equalling pedicels, 
about 2 mm. long, ovate-lanceolate, acute. Flowers rather large, “ rosy 
lilac ” (Darton); calyx -4-partite, lobes lanceolate, acute, riliolate, corolla- 
tube rather broad, slightly exceeding calyx, limb ± Jin. across; lobes 
ovate, acute, many-nerved, scarcely longer than tube. Capsules glabrous, 
acute, somewhat compressed, barely twice as long as the calyx. 
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Hob .—Firewood Creek, near Cromwell, Vincent County: D. P. Rocky 
bank« of Clutha Riter near Roxburgh bridge: Brian Jeffery! H. L. Dar- 
ton! Queenstown Hill (Lake Wakatipu): J. W. McIntyre. 

This plant is named in honour of Mr. H. L. Darton, of the Lawrence 
High School, who, in conjunction with Mr. II. Hart, has done so much to 
create public interest in the varied forms of this genus. The Firewood Creek 
specimen was collected in 1911 ; the additional plants urcre discovered 
only two or three years ago. Mr. Darton mentions that it is a most 
beautiful object when in flower, and very floriferous. 

6. Veronica trifida sp. nov. 

Species V. Birleyi (N. E. Brown) affinis; differt habitu prostrato \. 
decumbente late diffuso; ramis ramulisque elongatis (ad 90 cm. longis v. 
ultra); ramulis demum ab apicibus -) suberectis ; foliis subalte 2 *4 dentatis, 
politis, pro parte maxima glabris; racemoruni pedunculis longioribus 
(9 mm. longis), pedicellis 1-5 3 mm. longis. 

A prostrate or decumbent slender twiggy plant, forming extensive 
sheets or patches on wet ground, mostly alongside melting snow-drifts: 
branches slender, more or less matted, laxly subdivided, tips ascending or 
Miberect, rooting for much of their length, more or less clothed by remains 
of decayed leaves, up to 3 ft. in length. Leaves closely imbricating, 
appressed or somewhat spreading, sessile by a broad base, roughly obovate 
in general outline, 7-8 mm. long and about half as wide, obtuse, polished 
above and below, slightly incurved at edges more or less concave above, 
coriaceous, not keeled, glabrous but for scattered hairs on edges and near 
base, usually shortly trifid near aj>ex with broad terminal lobe and two 
prominent acute teeth a little below, but sometimes with two pairs of 
similar teeth above middle, in younger states frequently entire. Racemes 
1 3 in axils of upper leaves, few-flowered, pedunculate, peduncles densely 
glandular - pubescent, ± 9 mm. long, pedicels 1*5 3 mm long, clothed 
like the jieduncles as are abo bracts and calvx; bracts a single pair a 
little below flowers, lanceolate, thin, subacute; calyx 4-partite, lobes thin 
acute; ** corolla pure white, £-f in. across, segments rounded, tube long” 
(Darton); capsule almost equalling sepals, subcuneately obcordate, much 
compressed. 4-5 mm. long, 3 mm. wide, glabrous. 

Hah . -Titan Ridge, near the Blue Lake, Garvie Mountains, Southland, 
cnca 4,500 ft.; J. Speden ! H. L. Darton! 

The leaves of this plant show a wide range of variation. Its mode of 
growth may be gathered from the following extract from a letter to me 
from Mr. Speden: “ It is a plant found or seen only below the edges of 
snow-drifts or where these have been. It has rather lax growth, the small 
stems being flattened down on the ground with the weight of the snow 
and the leaves rotting off. As the snow melts in the late spring or early 
summer it makes fresh erect growth rapidly up to 6 in. or 9 in., but gene¬ 
rally 3 in. or 4 in. only. On one trip I noticed a band of white about 1 yard 
wide and 40 or more yards long below a snow-drift, and on examining it 
found below the white band taller plants past flower and in seed-pod for 
3 or 4 yards lower down. Higher up it was just coming into flower, and in 
all intermediate stages to the edge of the snow.” 

As I have not seen the plant growing, I feel that the foregoing descrip¬ 
tion must bo in many respects inadequate. 
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The Vegetation of Banks Peninsula: Supplement 1. 

Bv Robert M. Laing, M.A., B.Sc., F.N.Z.lnst., and A. Wall, M.A., 
Professor of English, Canterbury College, Christchurch. 

[Read before the Phihmuphical Institute of ('anterbury, 7th Sovember, 1923; received by 
Editor , lfith Sovember, 1923; issued separately, 30th July, 1924.] 

Tiiin paper contains (1) an account of the forest in Price’s Valley, perhaps 
the only remnant of any importance of the lowland forests of the peninsula ; 

(2) a list of such plants (about thirty) as have been found for the first time 
on Banks Peninsula since the original paper was published, together with 
the names of those that have to be removed from the species inquirendue 
or species excludendae and added to the list of still existing sj^ecies; 

(3) a list of such new habitats discovered by us as seem worthy to be put 
on record. The list does not include such habitats as have been recorded 
by other observers since the original paper was written. Few dicotyledons 
have been added, showing that the original list of these was nearly complete. 

The abbreviations of collectors’ names is as before: — 

A. W. .. Professor A. Wall. 

W. M. .. Mr. William Martin. 

R. M. L. .. Mr. R. M. Laing. 

L. C. .. Dr. L. Cockayne, F.R.S. 

I. THE FOREST, PRICE’S VALLEY. 

Price’s Valley lies between Kaituna Valley and Little River, and contains 
one of the few remnants of lowland forest still existing in a state of good 
preservation, and probably the best stand of black and white pine now 
to be found on the peninsula. Since publication of the previous paper* 
opportunity has be^n found of examining more closely than heretofore 
the vegetation of this valley. We are thus enabled to form a better picture 
of the original lowland forest of Banks Peninsula. 

The Banks Peninsula Botanical Subdistrict might be defined in many 
ways. Thus a -sufficient discrimination of it would be a district in winch 
Alectryon excelsum and Olearxa fragantissitna occur together; but, though 
this would separate it probably from all other forest areas of New Zealand, 
the description would be of little value to the botanist, as Olearia fragrant - 
issima is a rare and disappearing species. One might rely, however, on 
other species for a separation. It is doubtful, for example, whether the 
following species could be found commonly together elsewhere— Nothopanax 
anomalum, Teucridium parviflonm , Pseudopanax ferox- as they can be in 
the district between Gebbie’s Pass and Little River. Again, Banks Pen¬ 
insula might be defined as being characterized by the presence of certain 
northern species and the absence of others. Thus the following species 
might be expected to occur and do not: Cordyline Banksii , Melicope 
ternata, Olea Cunninghamii . Their absence separates the forest here from 
that on the Kaikoura coast, which it most nearly resembles; and the 
presence of the karaka and the nikau-palm distinguishes it from the tree- 
clad districts farther south. From these and from other similar considera- 


• Trans. N.Z. Inst., vol. 51, p. 355, 1919. 
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tions it becomes clear that the forest of Banks Peninsula is sufficiently 
characteristic to be regarded as a separate sub-area. It is so considered 
by Cockayne in his Vegetation of New Zealand (p. 138). 

At present, however, owing to the almost complete destruction of the 
original plant covering by fire, and in other ways, it is difficult to find means 
for reconstructing in imagination the original plant associations. For¬ 
tunately, in Price’s Valley there is still a remnant of the primitive forest 
left on the valley-floor, through which neither fire nor sawmill has been, 
though, unfortunately, stock have run in it; and then' is also a j>ortion of 
the same forest at the head of the valley at an altitude of 1,300 ft. and 
upwards. We know of no other place 911 the peninsula where fragments 
of the lowland and upland forest are left in a state of such good preservation 
in the same valley. This enables us to confirm more definitely certain 
conclusions regarding the forest, arrived at tentatively before. 

From this area it ap)>ears that the large trees on the valley-floors of the 
peninsula were chiefly black and white pine with a comparatively small 
admixture of totara. As the valley narrowed the black and w r hite pines 
W'ere replaced by totara, which constituted the chief timber-tree of the 
hillsides. Above 1,500 ft. Podocarpus totara became rarer, and plants of 
P. Hallii appeared, and soon predominated. At the same altitude occasional 
plants of Libocedrus were to be found. In the valley referred to there is 
a great break, however, in the forest between about 200 ft. and 1,000 ft., 
where now nothing but second growth occurs, so that the changes cannot 
be followed in detail. 

In the lower forest there is a great variety of shrubs, including such 
plunts already mentioned as are elsewhere rare in company— Teucridiutn , 
Pseudopanax ferox, Nothopanax anornalum , Melieytus mieranthus . Several 
specimens of Olearia fragrantmima were observed at a somewhat higher 
altitude. Pseudopanax ferox is replaced by P. crassifolum below 1,000 ft., 
and Rubus australis becomes much more abundant, while the huge lianes 
of JR. cissoides are no longer to be seen. The point when* the kahikatea 
originally passed out of the forest cannot now be determined, but probably 
it was below 1,000 ft. Above this the forest takes on the characteristics 
of the totara association described in the previous paper. 

II. PLANTS TO BE ADDED TO THE LIST OF EXISTING SPECIES/ 

Ferns (Filices), 

Hymenophyllum demissum Swartz. 

Bush at the head of the Kaituna Valley on Mount Herbert: A. W. 

Trichomane8 humile Forst. 

Edge of stream, Paua Bay: R. M. L. 

Alsophila Colmsoi Hook. f. 

Price’s Valley, common in the bush above 1,500 ft: R. M. L. Head 
of Stony Bay: W. M. 

Hypolepis distans Hook. 

Near Akaroa : W. M. 

Blechnum Banksii Hook. f. 

Akaroa Lighthouse : A. W.; L. C. Stony Bay :*W. M. 

Blechnum mkanicum Kuhn. 

Giehan Valley, Akaroa : W. M. Mount Pleasant, Lyttelton : A. W. 
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P ter is tremula R. Br. 

Peraki Reserve, Little Tikao Bay : W. M.! 

Apple mum bulbi/erum Foust, var. tripinnatum Ilook. f. 

Takamatua, Waikorikikeri, Br&senose : K. M. L. 

Polystiekum rapense J. 8 m. 

Wainui, common in (Jrchan Valley : W. M.! 

Nephrodium velutinum Raoul. 

Akaroa, Wainui, PriceV Valley : R. i\J. L. 

Poly podium Cunninghamn Hook. 

Near the stream Paua Bay: K. M. L. 1 was pleased to get%this, 
as it is another plain to be added to the list of those reaching their 
southern limit on Banks Peninsula. 

For other species of Filiccs said to have been gathered by Mr. D. G. 
Riches on Banks Peninsula, see Martin, Trans. N.Z. Inst., vol. 52, p. 315. 
As Riches is known to have received many species from the North Island, 
the evidence of his herbarium is to be accepted with reservation. 

Family Gkamixeae. 

Agrostis parciflora R. Br. 

Bush and base of rocks, Mount Herbert: A. W. 

Deyeuxia Petriei Hack. 

High grassland. Mount Herbert: A. W. 

Deyeuxia avenoides Buch. 

Mount Herbert: A. W. The type and var. brachyantha are both 
abundant. 

Danthonia undo Hook. 

Mount Herbert, 1,500 ft. and upwards : A. W. 

Danthonia semiannularis R. Br. var. setifoha Hook. f. 

Rocks above Purau, east side, 2, (XX) ft. : A. W. 

Danthonia semiannularis R. Br. var. nigricans Petrie. 

South and west slopes of Mount Herbert, near summit: A. W. 

Koeleria Kurlzii Hack. 

Mount Herbert from 2,CXX) ft. to summit, Port Hills: A. W. 

Poa Lindsayi Hook f. 

Saddle Hill, Redcliffs Spur: A. W. 

Poa Kirikii Buch. 

Mount Herbert: A. W. 

Poa anceps Forst. f. 

Mount Herbert, near the summit: A. W. 

Professor Wall has grown this at Fendalton, and at this low level 
it maintains its characteristics, and shows no tendency to revert to 
P. caespitosa . 

Festuca rubra Linn. 

This very difficult species should have been included in the previous 
list. It is not uncommon in pastures, and perhaps is only a form of 
F. novae-zelandiae (Hack.) Cockayne. A distinct form occurs on the 
south and weAt faces of Mount Herbert near the summit (Kaituna 
side). 
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Family Cyperaceae. 

Carex Solandri Boott. 

Bush, Mount Herbert: A. W. 

Cares testacea Sol. ex Boott. 

Redcliffs Gully: A. W. Akaroa : Li. M. L. 

Family Juncaceak. 

Juncus prismatocarpus R. Br. 

Ditch bv the side of the road, Kaituna Valley. Motueka Valley is 
the southernmost locality given by Gheeseman, but it occurs at least 
as far south as Peel Forest: R. M. L. 


Family Lilia< eak. 

Bulbinella Hookeri Benth. & Hook. 

Summit Road at head of 1 a* Boil's Bay: W. M. 

Dianella intermedia Endl. 

1 was surprised to find a few drought-stricken specimens of this 
plant in a cleft on the rocks on the northern face of Marley’s Hill (May, 
1922): R. M. L. On rocks, Chartcris Bay : Orton Bradley. 

Family Polyuonackae. 

Muehlenbeckia ephedrioides Hook. f. 

It is perhaps worth while putting this on record ; though not strictly 
a Banks Peninsula plant, yet it occurs close to the foot of the hills. 
Outlet to Lake Forsyth: W. M.; R. M. L. 

Family Ranunciilai kae. 

Clematis marata Armstr. 

Amongst manuka scrub, Oharteris Bay: Orton Bradley! 

Family Rohaceak. 

Geum paroiflorum Smith. 

Rocks on the south side of Mount Herbert, near the summit: A. W. 
Another addition to our subalpine flora. 

Family Violarikae. 

MelicytU8 micranthus Hook. f. var, microphyllus Cheesman. 

' Price’s Valley, on the flat; one plant only seen : R. M. L. 

Family Rubiaceae. 

Nertera setulosa Hook. f. 

Mount Herbert, 2.500 ft.: A. W. 
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Family, Composxtak. 

Gnnplmlmm Trover mi Hook. f. 

Bog near the top of Castle Hill. This is now to lx* added to the list 

of subalpine species : K. M. L. 

Senecw Lyalin Hook. f. 

Mount Herbert, south side, about 2 ,S(K) ft. : A. W. An unexpected 

subalpine plant. 

Taraxacum Magellan icum Comm. 

Mount Herbert, near summit, both sides : A. W. 

CRITICAL SPECIES. 

Myosotis australis R. Br. var. lytteltonensis (Laing and Wall) var. nov. 

(Text-figs. 1-3.) 

Ramis deoumbentibus ve] prostratis, crassioribus, rachide multo-breviore 
quain in forma typica; stylo filiformi gracili, aequanti corollae tubo in 
longitudine, nucellis maturis nigris nitentibus, leviter ochratis vel fulvis, 
non subferrugineis. 

In the previous list was mentioned among the critical species a form 
of M. australis with the habit and external appearance of M. Forsteri. It 
seems sufficiently distinct and local to require a varietal name. The follow¬ 
ing is a somewhat fuller description 

Plant biennial. Stems branched from root, decumbent or prostrate 
or ascending at tips, stout and scarcely flaccid, 6-18 in. long, hispid with 
straight or more or less appressed hairs, lower leaves on rather stout 
jjctioles 2-3 in. long jietiole 1 2 in. long, sheathing at base; blade 1-2 in. 
long, oblong to spathulate, obtuse or apiculate, rather membranous, 
margins and midrib hispid, and both surfaces hispidulous. Racemes some* 
what elongated, jiedicels in. long, rather stout, many-flowered. Flowers 
white, or white with yellow eye, J in. long, £ in. in diameter. Calyx 
tubular in flower, becoming campanulate in fruit, hispid with spreading 
sometimes hooked hairs, five-lobed to beyond middle, lobes linear to 
linear-lanceolate acuminate. Corolla-tube funnel-shaped and nearly twice 
length of calyx, throat with five scales ; lobes short, rounded. Anthers 
included, their tips barely equalling corolla-scales. Style much longer 
than calyx and equalling corolla-scales. Nutlets ovoid not orbicular, 
length about 1£ times breadth, when ripe shining-yellowish or greyish- 
black not pale brown. 

The plant has much more resemblance to M. Fosteri than to M . aus¬ 
tralis m its exterior appearance ; but in the details of its structure it comes 
much nearer to the latter. It differs from M. australis in being decumbent 
or prostrate, in the much less elongated rachis, in the long style, and in 
somewhat lighter colour of the nutlets. 

From M. Forsteri it differs in being much stouter and stiffer, in the calyx 
being divided nearly three-quarters of the way down, in the elongated 
corolla, the shajie of the nutlets, and perhaps also in their colour. It 
apparently bears considerable resemblance to M. australis var. oonspicua , 
which, however, is unknown to us. 

Hab .—Cliffs above Lyttelton, Governor’s Bay, and Sumner Road. 

Anisotome Enysii (T. Kirk) Laing. 

We can find none but trivial differences between this and the Castle Hill 
plant. In the Banks Peninsula form the bracts are rather narrower, longer, 
and more acute, and nearly connate. 
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ERRATA. 

Tin* following species were admitted into the previous papr in error, 

and the names should therefore be deleted from the list. 

Cyathea Cunninghanm Hook. f. 

The plant from Coopr’s Knobs is no doubt Hemitelia . However, 
I have reintroduced the species for a plant from Peraki Reserve, on the 
authority of Hr. Holloway. This has the complete indusium of Cyathea . 
—R. M. L. 

Festuca muUinodis Petrie. 

No form of Festnca in this neighbourhood is anything like Petrie’s 
plant, which is very distinct. Very few individuals of F. novae - 
zelandiae have even three nodes. A. W. 

Scirpus antarcticus Linn. 

Is recorded in error for S, ancklandicus Boeck, by which it should 
be replaced. 

Carex flam Linn. var. cataractae R. Br. 

I have recorded this from (Wle Rock ; but I find on examining my 
herbarium again that there is possibly a mistake in the locality. The 
species should therefore be removed from the list, jiending confirmation 
of the locality.- It. M. L. 

Libertia gramhflora Sweet. 

This is probably only a form, though a distinct form, of L. ixioides. 

Plantayo spathnlatu Hook. f. 

This is an erroneous identification of F. Jiaoulh Decaisne. 


A Chemical Investigation of Pintsch Oil. 

By H. J. Finlay, M.Sc., Edmond Fellow of Otago University. 

f Read before the Otago Institute, 12th December , 1022; received by Editor, list 
December, 1923 ; issued separately . 30th July t 1024. | 

It is well known that the cracking of saturated oils leads to very complex 
products, which are generally highly unsaturated and very volatile. The 
gases obtained are of high illuminating-power, and have* long been used 
by various railway companies fur this purpose. In New Zealand, kerosene 
(density 0*860), on cracking, yields such a gas, which is known as Pintsch 
gas, and at the same time a quantity of tarry matter, and the gas itself 
on compression into the storing-cylinders deposits a surprisingly large 
amount of water and a considerable amount of a crude light oil which 
may be appropriately designated Pintsch oil. At present the only com¬ 
mercially important product of this cracking is the illuminating-gas, the 
only use to which the Pintsch oil is put being in carburetting gases of low 
illuminating-power, and to a slight extent in preventing napthalene from 
crystallizing in gas-pips. Apart from this it is practically wasted, and, 
as about 15,000 gallons are produced annually, it becomes a matter of 
commercial importance to find some use for it. 
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The oil at present is unfit for commercial use because of its stench, its 
extreme volatility and inflammability, and es}>ecially its property of 
depositing a gummy layer on all vessels in which it is kept. If it were 
not for this last objection the oil would make an excellent motor-spirit. 

Armstrong and Miller have published a paper (J.C.8., 1886, vol. 49, 
T., 74) on The Pyrogenesis of Hydrocarbons,” in which an oil similar 
to Pintsch oil is described. In their oil they showed the presence of 
paraffins, naphthenes, olefines, pseudacetylenes, and aromatic hydro¬ 
carbons, ethylene, butadiene, and benzene being the chief constituents. 

The Pintsch oil itself is light-yellowiBh and very mobile possessing a 
nauseous, persistent smell, similar to crude acetylene. It contains large 
amounts of dissolved gases which are ex]>elled on warming, the liquid 
beginning to boil at 35° C. and distilling irregularly up to about 112° (\, 
at least half of the oil being benzene, and another quarter toluene. All 
the fractions, more especially the lower ones, are highly unsaturated. 
Above 112° (\ the residue rapidly darkens, and decomposes spontaneously 
with evolution of pungent-smelling white fumes. 

Oxidation with permanganate of a fraction boiling between 60° and 
90 3 C. yielded formic and probably butyric acids, thus indicating the pre¬ 
sence of H-amylene in the original oil, in agreement with Armstrong and 
Miller’s conclusions. 

As it was thought that the ** gumming ” of the oil would probably be 
due to polymerization of the unsaturated hydrocarbons present, experi¬ 
ments were carried out with a view to increasing the speed and amount of 
the action. The action of sodium wire at 60° C., in a sealed tube, was tried 
on the original oil, and on a fraction consisting mostly of butadiene (obtained 
by condensing Pintsch-oil vapour by means of a freezing mixture). There 
was no perceptible action with the oil itself, but the low boiling-fraction 
gave a considerable quantity of a soft rubber-like mass, differing in its 
solubilities from true rubber. It was probably a polymer which had not 
reached the rubber stage. 

Most of the work done on the chemistry of the oil was performed on 
bromides obtained from the various fractions. To obtain these without 
excessive decomposition it is essential that the addition of bromine should 
be cautious and slow (liquid bromine is too vigorous; dropping 
bromine through a layer of bromine water was tried, but the best results 
were obtained by the gradual mixing of the vapours from Pintsch oil 
and bromine), and the reaction-flask be constantly cooled by a stream 
of water. The method adopted was to pass the vapour obtained by 
warming a large quantity of Pintsch oil into ammoniacal silver-nitrate 
solution, then into the absorption-flask (containing a layer of liquid Br 2 ), 
then through another small quantity of to catch any escaping 
unsaturated gas, then through a bubbler of NaOH solution, and finally 
into a cylinder where the residual paraffinoid gas was collected by down¬ 
ward displacement. Even with all precautions to guard against over¬ 
heating, each shaking of the absorption-flask caused a torrent of HBr fumes 
to rush over (the reason for the formation of this substance is not apparent); 
the bromides in the absorption-flask, though at first clear, gradually turned 
dark brown, and much decomposition occurred. The chlorides and iodides, 
which were also prepared in small amount, showed the usual gradation 
of properties, the order of decreasing stability being chloride, bromide, 
iodide. The iodides decomposed at once, producing a carbonaceous residue 
and methyl iodide. 



446 


Transactions . 


When the abaorption-flask became quite cold the contents practically 
solidified. The liquid bromides were slowly filtered off, using a Buchner 
funnel, and the solid bromide, after recrystallization twice from alcohol, 
was obtained as a pure-white, powdery mass, appearing under the micro- 
scojie as very irregular tables with a few short and thin prisms (M.P. 
113° V. ; Br percentage, by Stepanow’s method, 85*9) This is in good, 
agreement with the data obtained by Armstrong and Miller for their solid 
butadiene tetrabromide, so that the more volatile parts of Pintseh oil consist 
largely of butadiene. This solid bromide is extremely stable to most 
reagents. Alcoholic potash, zinc-coppr couple in boiling alcohol, and 
boiling concentrated nitric acid have alike very little action on it. The 
vapours of both the liquid and solid bromides have an extremely irritating 
effect on the eyes. 

Large quantities of the liquid bromides were prepared and fractionally 
distilled at atmospheric and at reduced pressure. Purification proved 
difficult, but repeated distillations at length yielded 4()c.c. of a clear 
colourless fraction (B.P. 68 66° at 23 mm.; density, 1*825 at 13° 0.) 
which remained stable on keeping. The substance was very refractory in 
combustion, the values finally obtained being C, 21 -t per cent. ; H, 3*5 per 
cent. Analysis* (Carius method) gave 75*9 per cent, bromine, so that 
the fraction was probably a slightly impure specimen of butylene dibromide. 
((‘alculated percentages- C, 22*2 per cent. ; H, 3*7 per cent. ; Br, 74 per 
cent.) Thus butylene is present in considerable amount in the lower 
boiling fractions of Pintseh oil, so that the liquid dibroniides that Arm¬ 
strong and Miller lost by fire would probably have yielded them butylene 
on treatment with zinc-copper couple, thus completing their list of olefines 
present. The question as to which of the butylene isomers this substance 
is was not definitely settled, but probability points to the normal olefine. 

The liquid bromide, also, is very unreactive, KOH (alcoholic and 30 per 
cent, aqueous), HN() ;J and KON having very little effect. Zinc-dust or 
zinc-copjier couple in alcohol reduces it, SbCl A liberates bromine, PCI A 
dissolves without action. Anhydrous AlCl n has a rather peculiar action, 
which is the same with the pure bromide or its benzene solution. Clouds 
of HBr are given off, and a dark-brown oil,f insoluble in benzene, is formed. 

Further fractions of the Pintseh oil were brominated, and one boiling 
between 55° and 65° gave evidence of the presence of amylene and hexylene, 
in agreement with the results found by Armstrong and Miller, who used 
an oxidation method. 

In the preparation of the bromides by the method already detailed it 
was found that the ammoniacal silver-nitrate solution, through which the 
vapour from the Pintseh oil was passed, rapidly turned black, while a 
copious precipitate formed. This is in direct opposition to the results 
recorded by Armstrong and Miller, and indicates that true acetylenes are 
present in at least the lower fractions of Pintseh oil. The gas that passed 

♦The Stepanow method, which was previously tried, gave results which, though 
consistent, were always about 14 per cent, low, so that the method is not always reliable. 
Later experiments showed that correct results could be obtained only by using double 
the quantity of sodium recommended by Bacon, and prolonging the time of adding 
the sodium and of the subsequent refluxing. 

t This oil is decomposed by water, yielding a light-yellow oil with fragrant odour, 
strongly fluorescent in ether, alcohol, or acetone solution. The violet fluoresoenoe of 
the pure oil disappears on heating, but returns in the cold. It contains no bromide 
or aluminium. This action is very remarkable, simulating as it does the JTriedel and 
Craft reaction, which, however, is supposed to be restricted to aromatic substances. 
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through all the absorption-solutions and finally collected in the storing- 
cylinder was very small in amount, and consisted mostly of air driven out 
of the apparatus, indicating that paraffins or other saturated constituents 
are present in the volatile fractions in only very slight amount. 

A considerable amount of work was done to determine the possibility 
of a commercial use for the oil, but in the following brief summary ail 
details are omitted, and only the main results indicated. The chief objec¬ 
tions to the oil are its smell, and its tendency to form a gum on standing, 
and so clog the engine-valves; both these effects are possibly due to the 
higher unsaturated fractions. Distillation of the dry oil up to 100° C. 
gave a 60 per cent, fraction which apparently did not gum after standing 
for some months, but which still made a poor motor-fuel (as tried in a 
motor-cycle). The best effects were obtained with equal parts of petrol 
and Pintsch oil, but extensive trials are needed in this direction. 

The effect of various catalysts and other reagents in reducing the 
unsaturation (and therefore, presumably, the gumming, &c.) was tried, but 
with discouraging results: boiling under reflux condenser with alcoholic 
sulphuric aoid, and subjecting to the catalytic action of freshly reduced 
iron and nickel at various temperatures up to 340° C., producing little 
effect. Aluminium chloride, a reagent that has frequently been used for 
treating unsaturated oils, had a decided action (increasing with the boiling- 
point of the fraction used), producing a viscid, pitch-like polymerization 
product, soluble in organic solvents, containing no aluminium, and with 
no taste. In spite of this action, however, the distillate of volatile oil was 
still highly unsaturated, and its bad properties had not been markedly 
reduced. 

Since benzene forms the largest constituent of the oil. it was thought 
that immersion of the oil in a freezing mixture might induce separation of 
crude benzene crystals. No such effect was. however, observed, nor oould 
solid benzene be obtained even by similarly treating fractions in the neigh¬ 
bourhood of 80° C., though crystals of pure benzene were repeatedly intro¬ 
duced while the temperature was —20° C.; in fact, the crystals readily 
dissolved up. If the oil is previously treated with concentrated sulphuric 
acid to absorb the unsaturated constituents, fractions in the neighbourhood 
of 80° C. readily yield solid benzene on freezing, but there is apparently 
no hope of obtaining it easily from the original oil. 

In conclusion, the writer wishes to thank Dr. Inglis for his help and 
advice during the investigation. 
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Three Fossil Annelids new to New Zealand . 

By H. J. Finlay, M.Se., Edmond Fellow of Otago-University. 

[Head before the Otago Institute, 10th July, 1923 ; received by Editor, ,31st December, 1923 ; 
issued separately, 30th July, 1924.] 

Some specimens of Annelid tubes from the Moeraki boulders wen* lately 
brought to me by Professor Park for examination, and description should 
they prove new. The discovery is interesting, as hitherto these beds have 
yielded no fossils beyond a fragment of avian or reptilian bone. Professor 
Park informs mo, however, that in places the outer crust of the boulders 
contains numbers of these Annelid tubes. All the specimens are very poor, 
and, as the matrix is hard, even good fragments are difficult to obtain. It 
is thus impossible to state either the length or amount of curvature of 
perfect tubes, but, so far as can be seen, the test, though irregular in its 
course, is fairly straight. No fragments definitely referable to the anterior 
or posterior end have been seen, so that it is not known whether any 
constriction in the tube or thinning of the walls occurs. Mr. F. Chapman, 
A.L.S., Palaeontologist to the National Museum, Melbourne, who also saw 
the specimens, informs me that the species is “ more solid am} apparently 
longer than Ditrupa cornea var. wormbetiensis McCoy, of th** Janjukian of 
Victoria.” 


Ditrupa parki n. sp. (Fig. 1, a, b .) 

Tube of moderate length, slender, and apparently slowly tapering ; 
walls very solid, often nearly as thick as internal diameter of tube. Surface 
with distinct growth-lines, and 2 or 3 very indistinct, almost obsolete, broad, 
longitudinal ridgings. In one example is a single collar-like swelling. 

Length of type (largest, but still 
very imperfect example), 7*5 nun. JTl 

Exterior diameter of a large fragment, . ') tj 

l*7r)mm.; interior diameter, 0*65 mm. J F. \ F'J H 

Type in author’s collection. T * fB 

The age of the locality is uncertain. t , f o 

Marshall (Trans. N.Z. Inst., vol. 49, < 1 F- 

1917, )>. 463) in his account of the I / Lj 

Ilanijxlen beds makes the following ' 

statement: “The fossiliferouB [Hamp- r<*)' • /J\ V A A 

den | beds rest directly on the strata t (bn-*' VA (c} 

that contain the well-known Moeraki 2 

concretions. These pass downward * 

into the concretionary but more sandy Fia. 1 .— Ditrupa parki n. sp. a, typo; 

Kartigi beds, which in turn rest on M 6, cross-section of paratype. 

ttw Shag Point «»*-«*. tte 

contain the coal. Above the fossil- of type; d, cross - section through 
bearing beds there are the volcanic paratype. 
tuffs and breccias called the Waiareka 


tuffs; these in turn lie below the Oamaru limestone.” The Hampden 
beds are thus below the Waiarekan, and contain a fauna which shows that 
they are closely related to the Waihao greensand beds at McCullough’s 
Bridge, which in turn are at a higher horizon than the “ Island sandstone ” 
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or Bortonian bed* at Black Point and Kakahu. The Shag Point beds have 
been doubtfully referred to the Piripauan by Thomson (Trans. N.Z. Inst.. 
vol. 52, 1920, p. 385), and the only stage at present distinguished between 
Bortonian and Piripauan is the Kaitangatan. The Kartigi and Moeraki 
beds therefore presumably represent the Kaitangatan and Bortonian stages, 
so that the “ boulders ” are probably of low Eocene age ; in the absence of 
fossils, further speculation is useless. 

Ditrupa chapmani n. sp. (Fig. 2, a, b , c, d.) 

Tube rather long and very slender, gently tapering; perfect juvenile 
specimens have very much the appearance of CaduhM dehcatulus , being of 
about the same proportions but slightly less curved and of different texture. 
The curvature is distinct but not great, more pronounced posteriorly. No 
swelling at the anterior end, but the test reaches greatest width a short 
distance from aperture and thence markedly contracts to thin and sharply- 
(*dged circular orifice. Surface appears smooth, but under the glass present * 
a coarse texture and minutely-corrugated appearance due to very numerous 
and rather regular growth-lines, forming rings that are always fine and 
never resemble collars. The outlines are almost always perfectly regular, 
but in one or two cases there arc a few gentle swellings near posterior end of 
juvenile shells, but never, in adults, at the anterior end. Colour of shell 
pale brown with rings and bands of greyish. The cross-sections of broken 
specimens show that the internal orifice is always circular, but may be central 
or distinctly excantric ; there is an inner narrow whitish ring, then a thick 
brownish crystalline layer with a radiating appearance, then finally a ver) 
narrow surface-layer. 

Dimensions of type: Length, 12*5 mm.; greatest width (just behind 
aperture), 1*25 mm.; width of posterior (broken) end, 0*8 mm.; diameter 
of orifice, 0*85 mm. 

Type, from Clifden, Southland (band 6c—Ototaran ?), in author’s collec¬ 
tion. Most plentiful and of best preservation in this band, but occurring 
also in several other bands at that locality. 

Of much more elegant appearance, greater tenuity, and more gradual 
taper than D. cornea var. wormbetiensis McCoy, typical examples of that 
species being considerably shorter, yet much wider than the new species. 
The absence of anterior nodosities separates it at once from the var. constricta 
Chapman. Named after Mr. Chapman, of the National Museum, Melbourne 
who has always readily given his assistance on this and other occasions. 

Serpula ouyenensis Chapman. 

DeMribed from the Kali'mnan (?) and Janjukian of the Malice Bores, 
Victoria (Proc. Roy . Soc. V%ct., vol. 26, n.s., p. 182, pi. 18, figs. 24, 25 ; pi. 19, 
fig. 42; 1913). Mr. Chapman identified as this species specimens of a 
Serpula from the road-cutting at Pukeuri (Awamoan); the shell is quite 
common at that locality, but the specimens arc exceedingly fragile, and 
only small pieces can be obtained. Specimens that seem also referable 
to this species are commonly found in several of the bands at Clifden, 
Southland, but more especially band 6c. This horizon is considerably 
lower than Awamoan, and may well be Lower Miocene or even Oligocone, 
so that the speoies would seem to have an earlier occurrence in New Zealand 
than in Australia, and, if the Australian records are included, a considerable 
range. This, however, is of frequent occurrence in the Annelids. 

15—Trans. 
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New Shells from New Zealand Tertiary Beds. 

By H. J. Finlay*, M.8c., Edmond Fellow of Otago University. 

1 Rend before the Otago In«<titute, 8th August, 192*2 : received by Editor, 31st December, 
1*123 ; t ssued separately, 30th July , 1924. \ 

Plates 48-51. 

Tue following forma are described from the new material in the author’s 
collection; many of them are related to Australian species, and others 
represent genera new to the New Zealand fauna. Notes on some already- 
described species are also given. 

Natica notocenica n. sp. (Plate 49, figs. 2 a, 2 b, 2c, 2d.) 

N. zelandiea Suter (in many lists of fossils from Miocene localities), not of 

Q. * O. 

Shell small but solid, smooth and polished, exceedingly glossy when 
well preserved, globosely ovate, with strong funicle in umbilicus. Surface 
almost quite smooth, growth-lines inconspicuous, curving away from suture ; 
faint spiral scratches occasionally noticeable. Spire low, regularly conical, 
bluntly pointed. Protoconch paucispiral, depressed, hardly differing from 
later whorls. Whorls \\ 5, base regularly convex. Suture slightly canali¬ 
culate only for two apical whorls, thence inconspicuous, whorls tightly 
clasping those above without sutural‘flattening, so that sides of spire are 
perfectly straight. Aperture semilunar, oblique. Outer lip loop-shaped, 
very thin and sharp, but rapidly becoming thicker internally, ascending 
somewhat on penultimate whorl before joining inner lip. Columella oblique, 
almost straight, slightly excavated posteriorly. Inner lip spreading only 
slightly as rectangular lip over parietal wall, and as very thick semicircular 
funicle into moderate* umbilicus, often almost filling it, though a deep 
chink is always left above funicle. Outer edge of umbilicus very bluntly 
carinate and separated by deep groove from funicle, surface of which is 
corrugated by strong folds inside, and ends in a wide, concave flattening. 
Operculum unknown. 

Height, 7*5 mm.: diameter, 7 mm. (type). Height, 11 nun.; diameter, 
10'5 mm. (largest specimen, from Target Gully). 

Type, from Awamoa (blue clays on banks of stream), in author’s collec¬ 
tion. Common at Ardgowan, Target Gully, and Pukeuri ; specimens also 
from Pareora, Rifle Butts, Kakanui tuffs, Waikaia, and McCullough’s Bridge, 
Waihao— i.e ., throughout the Oamaruian. 

This species has always been identified as N. zelandiea Q. & G., but it 
is totally different in its constantly smaller size, heavier umbilical callosity 
(though this varies in strength in both species), and especially in shape of 
spire, which in N. zelandiea is slightly scalar, due to the infrasutural 
flattening, but in N. notocenica is |>erfectly conical, except in some senile 
examples where the whorls bulge out a little. At most Oamaru localities 
this species is accompanied by the following one, but has a much longer 
range in earlier horizons. No difference at all can be picked between 
Waihao and Pukeuri specimens. 
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Natica consortis n. sp. (Plate 49, figs. la, lb, lc.) 

Shell small, moderately solid, smooth and polished, somewhat vertically 
compressed, with moderate umbilical funicle. Sculpture and protoconch 
as in N. notocenica. Spire low, subscalar, flattened at apex. Whorls 4£-5, 
base flatly convex. Suture as in preceding species for first two whorls, 
but thence quite different, whorls being abruptly turned inwards near 
suture, forming round it a perfectly flat rather wide platform, so that spire 
appears staged; this platform widens considerably as growth proceeds. 
Aperture pear-shaped, narrower above and wider below than in N . notocenica. 
Outer lip forming a widor loop than in that species, thin and sharp, not 
ascending on penultimate wliorl, but extending forwards past columella 
before joining inner lip. Columella oblique, not nearly so straight as in 
N . notocenica, considerably excavated below before meeting outer lip. 
Inner lip spreading less, both on parietal wall and into umbilicus, than 
in the previous species. Funicle cord-like, not strong, marked off by 
groove below, and leaving wide opening above, much less corrugated 
than in N. notocenica, and ending in a slight convex lump. Operculum 
unknown. 

Height, 8-5 mm. ; diameter, 8-5 mm. (type). Height, 10-5 mm.; dia¬ 
meter, 9*5 mm. (largest sjKicimen from Ardgowan). 

Type and three others, from Pukeuri, in author’s collection. Common 
at Ardgowan ; specimens also from Rifle Butts, Target Gully, and Awamoa 
(from bcach-boulders). 

This species has a slight resemblance to N. maoria Finlay ( australis 
llutt., not of d’Orb.), but the funicle in the umbilicus at once distinguishes 
it. From its accompanying but commoner relative N . notocenica Finlay it is 
sunderod by its weaker and different funicle, less ovate shape, and especially 
by its flatly bordered sutures. This last feature and the weak funicle 
separate it also from N. zelandica Q. & G., which has the whorls much more 
flattened into the sutures than in N. notocenica, but much less so than in 
N . consoitis. Ardgowan and Target Gully specimens of both these species 
are always weathered and have lost their gloss ; the sutures generally remain 
unweathered in N . notocenica, but in N. consortis are generally weathered 
to a canaliculate form. Unlike N. notocenica , this species does not extend 
to the Wailiao horizon, being represented there by the following (probably 
ancestral) form. 

Natica praeconsors n. sp. 

This in most details is so similar to the preceding species that a full 
diagnosis is unnecessary, and only points of difference need be mentioned. 
The only three examples seen are of smaller size, much thinuer, with whorls 
a little more globose, and base more rounded. Columella very weak, 
strongly curved, more excavated and 8-shaped than in N. consortis . 
Umbilicus about same size, but appearing larger owing to extremely slight 
development of funicle, which is merely a very thin, subtnangular cord, 
hardly at all blocking owning, and widely removed from outer edge of pit. 
Sutures bordered by a flattened space, but not nearly so prominently 
as in N. consortis, outer edge of platform being rounded off into whorl. 

Height, 7 mm.; diameter, 6 mm. (type). 

Type, from greensands at McCullough's Bridge, Waihao, in Mr. R. S. 
Allan’s collection. 


15 * 
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Natica inexpectata n. sp. 

Thin also ia ao clone to N. conxortis that it is beat described by compariaon 
with that species; the type ia at present unique,* and further examples 
may show that it is worth only varietal rank. Early whorls are as in 
N. consortis, but sutural platform not quite ao prominent. There are 
nearly 5 whorls, and on last platform tends to become obsolete, infraautural 
outlines approaching those of N. zelandica Q. & G., to which species it is 
brought into nearer resemblance by the relatively large size of shell. Whorls 
much narrower, however, than in N. zelandica , but shape of these and of 
aj»erture is in accord with N. consortia. Funiele much stronger than in the 
latter species, three-parts filling the pit, and ending in a lightly convex 
flattening ; very similar to that of N . zelandica . 

Height, 15 mm.; diameter, 14 mm. 

Type, from Clifden, Southland (band 7, Hutchinsonian), in author’s 
collection 

Polinices pseudovitreus n. sp. (Plate 49, liga. 3a, 3i, 3c, 3d.) 

Polinices am phial us Wats.: Nuter (in lints of fossils from Awawoan localities), 
not of Watson. 

Shell small, porcellanous and slightly shining, rather thick, globosely 
elevated, spin 4 conspicuous and scalar. Fine and close-set growth-lines; 
traces of very fine and close spirals. Spire rather high, varying from one- 
half to three-quarters height of aperture, strongly scalar, due to rectangular 
shape of whorls. Protoconch large, depressed and globose. Whorls 34-3£, 
the last very large and elongated, curving out almost horizontally from 
suture, then subvertical, finally rapidly contracted to convex and steeply- 
sloping base. The sudden change of direction from vertical to horizontal 
is marked by a rounded but bulging shoulder which throws spire-whorls 
into unusual prominence. Suture strong, often deeply grooved, a little 
sloping. Aperture pyrifoTm, a little oblique, scarcely pointed above, usually 
less than two-thirds total height. Outer lip sharp and strong, patulous 
below. Columella straight. Inner lip expanded as a very definite and 
rather thick pad over parietal wall, with sometimes a slight tubercle just 
below outer lip; anteriorly the pad is flattened down over the narrow 
umbilicus, leaving only a small chink open. Front of columella very 
slightly flattened back on indistinct circumumbilical ridge. 

Height, 8 mm.; diameter, 6*75 mm. (type). Height, 9 mm.; diameter, 
7 mm. (largest specimen). 

Typo and seven others, from Rifle Butts, near Oamaru, in author's 
collection. 

Closely related to P . vitreus (Hutt.) ( = P. amphialus Wats.), but larger 
though of fewer whorls, sutures more deeply incised, much more exsert 
spire, and more prominently convex whorls. No specimens of this species 
have yet been found at the coeval locality of Pukeuri, but Mr. Marwick 
states that one specimen has been collected at Awamoa. At Pukeuri, 
Target Gully, and Otiake, however, there occurs another new species of 
Polinices , quite distinct from P. pseudovitreus in its larger umbilicus and 
flattened shoulder. 

* Since the above was written the author has visited Otiake and there oollected 
numerous specimens referable to this species, though mostly smaller in size. These 
•how that toe beet features for differentiation from N . consortis are, as mentioned, the 
rounder sutural platform and the larger funiele, and also the more inflated appearance 
of the base, due to the more rapid descent of the last whorl. 
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Austrotriton maorium n. sp. (Plate 48, figs. 1, 2. 3; Plate 51, fig. 4.) 

('ymntuun minimum (Huti ): Sufcer (in many Imta of fossilh from Auaraoun ami 
other horizons). not of Hutton. 

Shell of moderate size, of irregular growth, spire staged, canal long. 
Protoconeh of 3£-4 convex whorls, depresscdly conic and very symmetrical, 
last half turn with 3 or 4 faint spiral keels, terminating abruptly in small 
varix and groove. Adult shells with 6 further whorls, later ones of very 
irregular growth, considerably swollen directly after a \arix but contracted 
for short distance before one ; spire-whorls carinate at about middle, 
shoulder of varying width (due to irregular growth), sloping at 45°, thenco 
perpendicular to suture below ; body-whorl subangulate, vertical space 
between sharp sutural and basal slopes being very short. Axial sculpture 
most prominent on this vertical part; usually 7 slight axial nbs between 
varices on early whorls, raised into prominent sharp tubercles on carina ; 
on lower whorls are typically 5 strong, elongated, peripheral swellings bet vreen 
varices (which occur at about every three-fifths of a whorl), continued as 
faint ribs over shoulder and base, vanishing on canal. Swellings narrow, 
high, and blunt, but often tubercular at each extremity; last swelling con¬ 
siderably weaker than others, and on higher level, so that a distinct drop 
is apparent after each varix. On body-whorl art* 4 main spiral cords, two 
marking peripheral angles and two below these*, lowest m line with last 
denticle on outer lip ; below these, strong and weak smooth cords alternate 
on canal. Between main cords are 3-6 finer cords cut up into elongated 
granules, shoulder with similar sculpture but cords wider apart just after 
a varix. Spire shorter than aperture with canal. Aperture suboval, a 
little oblique, channelled above, produced below into a canal equal in length 
to aperture and bent backwards to left. Outer lip sharp, with strong thick 
varix behind, also thickened internally and with 5 tubercles, the lowest 
at top of canal. Inner lip a little spreading, often with 2 or 3 small plaits 
on parietal wall. Columella strongly curved, with a few plaits at base, 
two much stronger than the others. A distinct umbilical chink generally 
present. 

Height, 38 mm.; diameter, 21 mm.; height of aperture and canal, 
22 mm. (tyj>e). Height, 25 mm.; diameter, 13 mm.; height of aperture 
and canal, 13*5 mm. (largest paratype). 

Ty{»e, several half-grown, and many juvenile specimens, from Target 
Gully, in authors collection; also specimens from the following horizons 
and localities: Awamoan (Pukeuri, Rifle Butts, Mount Harris); Hutchin- 
sonian (Otiake); Ototaran ? (Clifden, bands 4, 6, and 7); Waiarekan ( 
(Chatton). 

This is the common “ Cymotium 99 of Oamaru localities. Juvenile 
shells are met with at most of the collecting-grounds there, but the full- 
grown shell is apparently rare, the type and three more from Clifden being 
the only ones seen. It is of fairly constant appearance when large, but 
the canal varies considerably in length, especially in juveniles, which also 
differ in appearance from adult shell in their "finer sculpture and more 
regular growth. The species has no resemblance to C. minimum (Hutt.), 
and its previous identification with Hutton's species must be attributed 
to the loss of his holotype. It is, however, very closely allied to the 
Recent A. parkinsonianum (Perry), the general style of shell and sculpture 
being the same in both. Perry’s shell also has the narrow keel, elongated 
granules, and the 4 main coids, but differs in its shorter canal, almost 
complete absence of denticles on outer lip and columella, much finer and 
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closer spiral sculp tun* (main cords art* loss prominent and secondary cords 
are, though wider, lower and separated only by grooves), and coarser 
axial sculpture (all the early whorls have only 5 intervariceai ribs, and 
these decrease to 4, and then on the body-whorl only 3, very stout and 
distant nodules ; these show the saint* abrupt change in size and level as 
in A. maorium). There can be little doubt as to the relationship of this 
shell to the Recent form on the one hand, and oil the other to such 
Australian Tertiary forms as C. radiale (Tate), for which Gossmann pro¬ 
posed the genus Austrotriton. Kesteven (Proc. I Ann. Soc. N.S.W., vol. 27, 
1902, p. 454) has commented on the similarity between (\ parkinsonminim 
and this Australian group, and Jredale has on this account referred the* 
Recent shell to Austrotriton (Tran*. N.Z. hist., vol. 47, p. 459) ; the new 
species provides an interesting link between the two extremes in both its 
appearanee and its geological age. The Australian all}- of this shell seems 
to be A. tortirostre (Tate), but this is difficult to judge from figures alone. 
As in many other genera of the Cymatiidae, however, the limits ot this 
genus seem ill defined, and there are several forms awaiting description 
which cannot be placed with nearly as much confidence as in the case of 
A. maorium. The author is of opinion that Austrotriton neozelamca M. & M. 
would be better placed in ('haronia. 

Var. insignitum n. var, (Plate 51, fig. 5.) 

Differs from the species in having one sharp peripheral keel with a 
rounded base below, and much finer axiul sculpture. Early whorls as in 
the species, but later ones with 9 axial ribs between varices, forming, and 
often reduced to, sharp nodules on keel. The difference in uppearunce 
results mainly from lack of nodules on second main cord. The change in 
size and level of nodules after a varix is much less marked in the variety, 
but the specimens are not adult. Several denticles on columella. The 
variety has a much neater appearance than the species. 

Height, 22 mm.; diameter, 12*5 mm.; height of aj>erture. 11*5 mm. 
(type). 

Type and one paratvpc, from Target Gullv, in author's collection. Not 
yet found elsewhere. 

Austrotriton (0 minimum (llutt.). (Plate 18, fig. 5.) 

The unique holotype of tliis species, previously supposed to be lost, has 
been discovered by Mr. Marwick, who kindly lent it to the author for 
examination. As Hutton’s, description is so slight, and so many w T rong 
identifications have been made by subsequent workers, opportunity is here 
taken to redescribe the species. Holotype is in bad condition, larks canal, 
protoconeh, and much of the shell, and has nurture filled with matrix. 

Shell not large, attenuated, aperture small in proportion to spire. 
About 5 whorls remain ; the earlier ones are distinctly but bluntly angled 
slightly above middle; shoulder sloping at about 45°, thence much more 
steeply sloping inwards to suture below ; on body-whorl this angle is 
almost obsolete, the whorl being subquadrately convex. Five or six inter- 
variceal nodules per wffiorl, those just past a varix being considerably 
stronger and higher; on the lower whorls they project in a blunt point, 
but on early whorls are often elongated almost into backwardly-sloping 
axial ribs. The very faint low'er keel on base bearB only traces of nodules. 
Spiral cords cross whole surface, are quite prominent, flatly convex, and 
generally wider than interstices, but both vary considerably and irregularly. 
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On base an occasional cord seems to be stronger; on account of poor pre¬ 
servation the arrangement of these cannot be accurately described, but 
seems to be somewhat similar to that of A. maorium. No axial threads 
can be seen, and spirals are apparently not granulated. Five varices 
remain, about two-thirds of a whorl apart, rather narrow, hardly stouter 
than nodules, not prominent, and slightly sloping forwards. Sutures 
undulating, hardly discernible, but margined by a coni stouter than the 
others. Spire very high (1J-2 times height of aperture without canal), 
subturreted, giving shell a slender appearance, which in conjunction with 
its rather regular growth readily distinguishes it from any other New 
Zealand member of this genus. Aperture (filled with matrix) certainly 
small; outer lip reflected inwards past varix to form a sharp edge. Canal 
hidden and broken, but from small size of fracture-area it is evident that 
thc^ amount lost is very slight, so that complete canal is probably short. 

Height, 33 mm.; diameter, 16 mm.: height of aperture, 14 mm. 

Type, from Broken River, Trelissick Basin (lower beds, Ototaran), in 
collection of New Zcalund Geological Survey. No other specimens at 
present known. 

The species seems to be characteris'd chiefly by its high spire ; strong, 
regular, and smooth spiral threads ; ami rounded tubercles, some of which 
on early whorls arc elongated slantwise, giving shell a Perissoptera-Y\Ve 
appearance. Hutton at one time thought the species was identical with 
C. tortirostre (Tate), but Tate repudiated this identity (Trans. Roy. Sor. 
S. Aunt ., vol. 10, ]>. 124), and did not compare it with any other species. 
In attenuated shape it resembles C. protons urn (Tate), and if canal is long 
would be very like this species. It is also somewhat like A. vnrodsi (Tate), 
and this species also has a long canal. On the strength of this last 
resemblance Hutton’s species is here placed in Austrotriton , but with much 
doubt, since the resemblance to the genotype, A. radialc (Tate), is but 
slight, though there do not seem to be essential generic differences. This 
is one of ibo “difficult ” forms referred to in the remarks on A . maorium. 
Tt is in some respects like a Ckaronia , but the character of the varices 
*eems to forbid placing it in that genus. 

Austrotriton cyphoides n. sp. (Plate 61, figs. 3a, 3h.) 

Shell small, shortly fusiform, with prominent peripheral carina and 
nodules. Protoconoh globular, slightly asymmetrical, of about 4 smooth 
convex whods, but tip is lost. Four whorls succeed this, strongly carinated 
below middle; shoulder straight, slope almost about 40°, thence slanting 
slightly in below carina to suture below; base rapidly contracted into 
broad, slightly twisted beak; varices at a little less than every three- 
quarters of a whorl, very low and inconspicuous, broadly convex towards 
aperture, but angled and concave away from it. Five strong peripheral 
nodules between varices, sharp along keel but blunt vertically; they 
extend to suture below on spire-whorls but hardly at all on shoulder; 
on body-whorl they vanish just below periphery, their termination being 
indicated by a spiral cord slightly more prominent than the others; no 
anterior keel apart from this. Whole surface bears slightly undulating, 
narrow, flattish spiral cords, interstices much wider on shoulder and base 
but narrower on keel; rarely one interstitial riblet on base. Extremely 
dense and fine axial threads (not visible except under good lens) run over 
whole surface, producing slightly roughened effect. Aperture broken, but 
evidently lirate-dentato within, inner lip spread thinly over columella, 
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bearing distinct parietal plait, but only very indistinct traces of tubercles 
below. 

Height, 17 mm.; diameter, 10 mm. 

Holotype (unique), from Kakanui Beach (tuffs below the limestone), 
in author’s collection. 

This belongs to a group of gibbous, carinate species, typified in the 
Australian Tertiaries by such forms as A. radiale (Tate), A. gibbum (Tate), 
and A. textile (Tate). [t is closest to A. cyphum (Tate), the two being 
very nearly related. The new shell seems to differ only in its blunter, 
less vertically compressed nodules and slightly different spirals. In the 
absence of authentic specimens of the Australian species for comparison, 
the author prefers to consider it and the New Zealand shell as nearly related 
rather than identical. 

Cymatium revolutum n. sp. (Plate 51, figs. 2a , 26.) 

Shell rather small, ovate; spire very little distorted by varices, which 
occur at intervals of less than three-quarters of a whorl. Whorls regularly 
rounded, no prominent carinae or nodules. Apex, canal, and outer lip 
missing in all sjjecimens About 14 narrowly convex spiral cords on body- 
whorl, 5 or 6 on penultimate, interstices 2-3 times their width, with 1-4 
very fine interstitial riblets; less prominent vertical axial ribs (12-15 
between varices) cancellate the spirals, raised at intersections into small 
sharp tubercles. Extremely fine and close secondary axial sculpture reticu¬ 
lates interstitial spiral riblets. Varices not very much wider or more pro¬ 
minent than axial ribs, but less tuberculose, and slant in different direction. 

Height (estimated), 16 mm ; diameter, mm. (type juvenile). 

The largest paratype, ot which only three anterior whorls remain, is 
17 mm. diameter and would reach over 30 nun. in height. 

Types (two) and paratypes (two), from Kakanui Beach (tuffs below the 
limestone), in author’s collection. 

The species show's some analogy with (\ ye annul at um (Tate) from Muddy 
(‘reek, from which it differs in its less turriculate spire, secondary sculpture, 
and relatively fewer varices. Another close ally seems to be Ficus transennus 
Sul. This is not a Ficus, but very probably a Cymatium , of the “ revolutum ' 9 
group; if so, it differs from that species in much lower spire and stronger 
axials in comparison with the spirals. It is also from a higher horizon, for 
it may be noted that the “ TuAhj marshalti fauna ’’ of the Kakanui tuffs is 
identical with that from the true Waiarekan tuffs a significant fact, which 
will be discussed on another occasion. 

Cymatium marwicki n. sp. (Plate 51, figs. 1 n % 16.) 

Shell rather small, fusiform, very little distorted by varices, which occur 
at intervals of almost three-quarters of a whorl ; 3£ post-embryonic whorls, 
regularly rounded, the 3 peripheral carinae only slightlv interrupting their 
convex outlines. Protoconch apjwirently large, initial whorls missing, final 
volution with 4 faint ridge*, tin* upper and lower much more prominent, a 
distinct break (but no varix) marks it off from true sculpture. This consists 
on early w’horls of 6 low, subequidistant, spiral keels, the lowest close to, 
the uppermost margining the suture. On later whorls the three upper cords 
always remain much weaker than the others, of which peripheral one becomes 
strongest, those below on body-whorl gradually falling away in strength. 
Six cords below peripheral one present on body-whorl down to end of outer- 
lip varix. below this are about il) more on neck of canal, stronger and 
weaker alternating. Interstices between the three main cords occupied 
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by 6 subequal spiral threads with narrow spaces between, but between lower 
cords of body-whorl central thread is more prominent, with one or two others 
between it and the strong cords ; these secondary spirals are often minutely 
catenate. Axial sculpture represented on early whorls by 9 flexuous ribs 
between varices; they are considerably narrower than their interstices, 
and points of intersection with spiral cords are raised into nodules. On 
later whorls axials become irregular, and break up or become obsolete on 
reaching main spiral cord. Nodules, however, become stronger, so that 
all the spiral cords on body-whorl (but more especially the three peripheral 
ones) are strongly bossed with bluntly-conical warts. There are more of 
these on the second peripheral cord than on the main one, and still more 
on third and those below. Traces of axial ribbing remain even near canal. 
Secondary spiral threads not nodulous but finely reticulated by secondary 
axial threads subequal to spirals and with linear interstices. Whole of 
sculpture except nodules extends over varices, which form regular, fairly 
high, convex ridges, running almost parallel to axials. Outer lip with sharp 
raised edge inside varix, strongly dentate by 9 teeth within. Columella 
straight, with 5 plaits on lower part and a few rugosities above these. 
Parietal wall shows basal sculpture plainly, and bears strong plait near 
outer lip. Canal about half length of aperture, bent to left and slightly 
backwards Hpire a little less in height than a]>erturo with canal. Sutures 
not strong, almost straight. 

Height, 25 mm ; diameter, 13 nun. ; height of aperture with canal, 
15 mm. 

Type (unique), from McCullough’s Bridge, Waihao (Waiarekan) in 
collection of New Zealand Geological 8uivcy, kindly lent for examination 
and description through Mr. Marwick. 

Closely related to the preceding species, differing in its varices (which 
are not so flattened, more prominent, slightly wider apurt, and without 
antecurrent lip at suture) and in degree of sculpture, axials being less nume¬ 
rous, the nodules a little blunter hut much stronger, and peripheral ribs 
much more prominent than the others. Secondary sculpture, too, is a little 
different, l>oth axials and spirals being much wider than their interstices 
in the Waihao shell, but much narrower in C. levohtinm. The next species 
is another ally. 

Cymatium kaiparaense n. sp. (Plate 48, fig. 8.) 

This is so evidently descended from the previous secies and so like it 
in most respects that a full description is unnecessary, the general style of 
shell and sculpture being the same in both. It differs in having carinate, not 
convex, whorls, even at an early stage, due to stronger peripheral and weaker 
shoulder spirals. In this it is intermediate between V. marmcki and the 
species next described. Secondary sculpture more like that of C. revolutum , 
axial and spiral threads being much narrower than their interstices. The 
most striking difference, however, is that varices are only a little over half a 
whorl apart instead of three-quarters whorl- i.e., on successive whorls the 
varices arc nearly in line, while in C. marwicki and the next species varices 
occur nearly in line only on alternate whorls. Although there are the same 
number of nodules in both species, they do not appear any closer on 
G. kaiparaense , but rather the reverse, due to the fact that they are less 
elongated and more prickly and are not appreciably more numerous on 
spired below periphery. 

Satisfactory dimensions cannot be given, on account of the fractured 
state of the type. 
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Type (unique), from I’ukaurangi Point, Kaipara Harbour (Ototaran 
or Hutchinsonian), in author’s* collection. The peculiarly close varices 
make the species somewhat resemble an Aryobucrinum , but it is so evidently 
congeneric with the species described immediately before and after it that 
it is best referable to Cy mat non. 

Cymatium sculpturatum n. sp. (Plate 48, fig. 7.) 

Shell of moderate size, turriculate, with several keels and irregular warty 
tubercles. Protoconch of 3 globose* whorls. Four w'horls follow', descending 
rather rapidly, so that spire is considerably elevated (about 1J times aper¬ 
ture without canal). Whorls quadrately convex, medially keeled, shoulder 
sloping at about 45°, thence descending vertically to lower suture, between 
which and peripheral keel is another strong keel. Below these two main 
keels there is, on body-whorl, a third keel, and below this about 4 strong 
spiral cords, all more or less prominently nodulose, the shell appearing to 
bear rather irregularly-dis|>ersed and bluntly-pointed knobs. This irregular 
appeurance is due to two factors the increase in size, of tubercles on peri¬ 
pheral keel as a varix is approached, and simultaneous decrease in size of 
tubercles on all other ribs, and to the progressive increase in number of 
tubercles on lower keels. On body-whorl of type, between the last varices, 
there are 7 nodules on peripheral keel (6 on some of the paratypes), then 
in succession 0, 11, and 13 on keels below* it; increase most rapid near 
aperture. Irregularly-rounded undulating axial ribs extend from suture 
towards peripheral nodules, but they are not contiguous with them, and slant 
in various directions. These ribs render nodulose two weaker spirals inter¬ 
calated at even distances bet .veen peripheral keel and suture above. Besides 
this characteristic primary sculpture of tubereulato keels there is an even 
more characteristic secondary sculpture. Interstices between the keels 
contain about 6 flattish and not prominent spiral ribleta, distinctly and 
beautifully catenate, and alternately stronger and weaker, interstices linear. 
(Tossing these in turn are numerous hair-like axials varying considerably 
in direction. This secondary sculpture becomes distorted and largely 
e.rased on nodules. Outer lip and most of canal missing on all specimens. 
Varices at a little less than three-quarters of a whorl, Epitoniform, convex, 
rather high and compressed, crossed by all the spiral and axial sculpture, 
but without nodules. Columella vertical, with two or three Marginelliform 
plaits; a few close, strong, elevated plaits on parietal wall. Outer lip 
exidently strongly lirate-tuberculate inside. 

Height (without canal), 25 nun.; diameter, 17 mm. ; height of aperture, 
1L mm. (holotypc). Height (without canal), 37 nun. (?); diameter, 19 mm. ; 
height of aperture, 16 nun. (?) (largest paratype). 

Holotypc and seven paratypes, from Kakanui Beach (tuffs below the 
limestone), in author’s collection. 

The last four species and C. transennum (Sut.) form a rather com¬ 
pact group, distinguished by regular growth, prominent and prickly (or 
tubercular) spiral sculpture of two stronger peripheral ribs and two weaker 
ones above them on shoulder with regularly diminishing spirals on base, and 
reticulate secondary sculpture, the spiral part of which is often catenate. 
The last species represents the extreme development of the warty prickles, 
and these give it a superficial resemblance to Austrolriton waorium, from 
which, however, it differs markedly in ail details. The Australian repre¬ 
sentative of this group and of this species, and C. kaiparaense especially, 
seems to be C. irrfercostale (Tate). It has the same regular, staged, and 
prickly aspect as C. srulirtvratnm, and it may be noted that Tate 
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comments on the short distance the varices arc apart, as has already been 
done here in the case of C. kaiparaense . Tate also notes the 44 obliquely 
costated posterior slope " : this is also a striking feature in the two species 
last described. 

C. revolutum and C. transennum bear a resemblance to Plesiotrilon 
dennanti Tate, the type of the genus Semitriton Cossmann, but as none of 
the specimens show the characteristic columellar plaits of that s|>ecies they 
are not here referred to that genus. 

Cymatium octoserratum n. sp. (Plate 48, tigs, da, 66.) 

Shell very small, fusitorm, whorls slightly askew but growth otherwise 
regular, canal short. Protoconch as in Austrotriton maorium , of about 
4 regularly-convex whorls, conical and symmetrical, with 3 faint equi¬ 
distant keels indicated at extremity, the true sculpture beginning abruptly 
and with a varix. Four adult whorls, lightly carinate below middle, but 
hardly interrupting the straight spire-outlines. Spire higher than aperture 
with canal. Spire-whorls with regular spiral cords, 5 on shoulder, 4 stronger 
ones below, strongest being on keel. On body-whorl every third cord 
below keel is much stronger, but after fourth strong cord (including 
peripheral one) spirals alternately strong and weak extend over canal. 
All spirals finely granular, the granules being distant, blunt, and rounded. 
Eight axial ribs between every pair of varices, thin on shoulder, rapidly 
swelling out to greatest prominence on keel, where they form small but fairly 
sharp tubercles, strong between first and second main cords, almost at 
once dying away below this, but their continuation marked by sharp prickles 
that serrate all main cords. Extremely dense and fine hair-like axial threads 
form the only secondary sculpture. Varices at about three-fifths of a whorl, 
not high, inconspicuous in front, deeply incised and rather abrupt behind, 
crossed by all sculpture except ‘nodules, parallel to axial ribs. Aperture 
subrhomboidal, small, produced into a very short canal (about one-third 
of aperture in length) turned strongly to left and backwards. Outer lip 
with sharp edge past varix, thickened and with 5 strong teeth within. 
Columella lightly concave, with 2 denticles anteriorly. Inner lip spread¬ 
ing out to thin sharp edge past columella and on parietal wall, with narrow 
plait some distance from outer lip. A tiny triangular umbilical chink 
between strong fasciole and inner lip. 

Height, 13 mm.; diameter. 7 mm.; height of aperture with canal, 
6 mm. (type). 

Type and eight others, from Target Gully, in author’s collection. Also 
from Ardgowan and Awamoa (beach-boulders). 

This species is separable from juveniles of A. maorium , occurring at. 
the same locality, by its much shorter canal, higher spire, less gibbous 
growth, and much finer axial sculpture. It does not seem closely related 
to any other New Zealand specieR, but seems to be without doubt a member 
of the Australian “ quoyi ” group, being apparently closest to that species 
itself and C. oligostirum (Tate). One of the paratypes has 10 intervariceal 
costae, and this brings it still closer to the Australian shells. 

Cymatium n. sp. 

In the writer’s collection is a fragment of a large new species from 
Clifden, Southland (band 8a —Awamoan ?). It seems to be related to 
C. spengleri (Chemnitz) and also to C. sculpturatum n. sp., but since the 
surface of the shell is everywhere abraded, so that the details of sculpture 
are obscured, it is best left undescribed. 
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Cymatium decagonium n. sp. (Plate 48, fig. 4.) 

Shell small, of somewhat squat appearance, with prominent spiral 
cords and distant axial ribs. Apex worn. Spire subequal in height to 
aperture with canal. About 3 post-enibrvonic whorls, obtusely angled 
submedially, each with 2 strong spiral cords on lower half and 2 much weaker 
ones on wide and sloping infrasutural space. Interstices much wider than 
cords, bearing 1-3 very fine and distant spiral threads. On body-whorl 
this sculpture is continued to canal, there being 3 main peripheral cords 
(the lowest emerging from suture) and 4 slightly weaker ones down to end 
of outer-lip varix, all equidistant, and below them further cords, alternately 
fairly strong and weak. Seven intervariceal axial ribs on the average, 
but only 6 on body-whorl (almost obsolete below third carina) and 9 on 
antepenultimate whorl. Ribs almost straight, a little sharp and very thin, 
interstices being many times their width and bearing rather prominent 
growth-striae; secondary axial sculpture only faintly indicated. Axial 
ribs bear at points of intersection with the 3 main cords regular and sharp 
but hardly tubercular serrations, so that an apical view of the shell shows 
the logarithmic spiral of the whorls neatly divided into about 10 angles 
per whorl; otherwise spirals and axials have a smooth appearance. Varices 
at a little less than three-quarters of a whorl, almost parallel to axial ribs, 
rather high, narrowly convex, and excavated behind between cords. Outer 
lip with sharp raised edge past varix, thickened and with 7 strong and 
subequidistant teeth within, ('olumella lightly concave, with 4 small plaits 
anteriorly. Tubercle on parietal wall very weak, but basal sculpture plainly 
shown. Canal very short (but seems to be broken ami worn), turned 
slightly to left and backward i. 

Height, 21 mm.; diameter, 13 mm. ; height of aperture with canal. 
12 mm. 

Type (unique), from Waihao Downs, in Mr. R. 8. Allan's collection. 

This puzzling form does not compare well with any other New Zealand 
fossil species. It does not seem to be an Austrotritov; the 2 strong keels 
on spire-whorls are not shown by A. maorium or other New Zealand species 
of this genus, but are more reminiscent of the C. scidpluratum group. From 
these, however, it is at once sundered by the absence of prickly knobs, the 
appearance of the serrations being distinctive. In many respects it resembles 
the Recent C. exaratum (Reeve), axial and spiral ribs being nearly the 
same in number, appearance, and arrangement, except that main cord, 
and therefore peripheral keel, on C. exarnlum is considerably higher up, 
so that the spire is much more staged. There is the same number of internal 
teeth on outer lip, and plaits on columella, and the same very weak parietal 
plait. Whether this resemblance is superficial or ancestral cannot be 
determined without study of intermediate forms. Neither C. exaraturn nor 
any allied form has yet been found fossil in New Zealand. 

Charonia clifdenensis n. sp. (Plate 18, figs. 9a, 96, 9c.) 

Shell small for the genus, fusiform, of rather distorted growth, thick 
and solid. Protoconch of 3 very convex, smooth whorls, the apical ones 
rather depressed so that shape is not so regular and conic as in Austrotrilon 
maorium , &c.; separated from adult sculpture by slight varix. Adult 
whorls 7, the earlier ones faintly shouldered at lower third by a row of 
vertically-elongated nodules, 5 or 6 between varices; on lower whorls 
3 or 4 nodules past each varix become very strong and sometimes make 
penultimate whorl biangulate just above suture, but the other nodules 
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almost disappear so that anterior half of intervariceal areas is lightly convex 
and smooth except for spiral sculpture. This forms regular, distant, fine 
and granulate cords over the whole surface, a stronger cord being generally 
followed by 1-3 weaker threadlets; the number of main cords is difficult 
to estimate, but there are about 10 on shoulder and below periphery on 
body-whorl, and 5 or 6 stronger, thicker, and closer ones on neck of canal; 
spirals are more crowded on upper half of whorl, and are faintly studded with 
minute blunt and low tubercles, much more than their own width apart. 
Secondary sculpture characteristic, most prominent near periphery, sur¬ 
face being elaborately cut up by wirc-netting-like grooves into a shagreened 
aspect like a reptilian skin. Apart from more or less distinct growth-lines, 
greater part of whorl has no axial sculpture, nodules being confined to 
periphery. Varices not quite in line on alternate whorls, lower ones being 
somewhat behind upper; they are thick, low, and wide, pressed close to 
whorl, very gently sloping behind, descending more steeply in front to 
curved, sharp edge, hardly separated from level of whorl. Where surface 
of shell is best preserved the combined forms of sculpture give it a satin¬ 
like texture and gloss ; outer and especially inner lip highly polished. Spire 
considerably higher than aperture with canal. Suture impressed, very 
uneven. Aperture relatively rather small, with very thick walls, slightly 
oblique, ovate, channelled above, produced below into short narrow, but 
strong recurved canal. Outer lip expanded, especially below, 7 or 8 heavy 
denticles within, lowest two adjacent; columella much excavated, with 
about 7 thick ridges extending over most of its length in juvenile shells, 
but with 4 or 5 thick, low, and close elongate tubercles at base in adults. 
Inner lip extending some distance past columella with definite boundary, 
but forming no false umbilicus; very heavy parietal tubercle at junction 
with outer lip, but otherwise no plaits or wrinkles. 

Height, 54 mm.; diameter, 25 mm.; height of aperture with canal, 
25 mm. (type). Corresponding dimensions of a paratype, 53 mm., 23 mm., 
23 mm. 

Type, and one adult and two juvenile paratypes, from Clifden, South¬ 
land (band 6a -Ototaran ?), in author’s collection. 

Closely related to C. neozelanica (M. & M.) from Target Gully, but easily 
distinguished by its more slender shape (diameter less than half height 
instead of more), relatively much smaller aperture, and, judging from the 
figure, finer spirals and granules. Except for these points the diagnosis of 
A. neozelanica given by Marshall and Murdoch exactly fits A. clifdenesis, 
so that the Target Gully shell is evidently a descendant of the new species. 
That these shells belong to Charonia and not to Austrotriton is shown best 
by their low and wide adpressed varices and characteristic columellar plica¬ 
tion when juvenile, the numerous horizontal plaits over almost all the 
columella being well shown by juveniles of C. lampas (L.). Distorted 
growth and granulation of the spirals an 1 characters not restricted to 
Austrotriton 9 and, though it is almost impossible to draw the line of separa¬ 
tion between various genera of this difficult family, the two shells here treated 
are far more in accord with Charonia than with Cymatium (s. str.) or Austro¬ 
triton. C. ovoidea (Tate), the Australian Tertiary member of this genus, 
has little resemblance to the New Zealand species. 

Two other fossil species of Cymatium have been described from New 
Zealand, and, to complete this account of the family, notes on these and on 
some Recent species are appended, and, finally, a key to all our species is 
given. 



462 


Transaction8. 


Cymatium suteri M. & M. 

The author is of opinion that this species is a Xymene , and so should 
not be included in the Cymatiidae. 

Cymatium pahiense M. & M. 

This is a peculiar species, and, as noted by the authors, is unsatis¬ 
factorily placed in Cymatium. If it belongs to this family at all, the 
strong posterior notch would seem to bring it nearer to the Bursidae, but 
the general appearance of the shell is somewhat like that of a Cassid. At 
present its position must be regarded as quite uncertain. 

Charonia lampas (L.). 

Septa iubteunda Perry: Sutor, Man. S'.Z. Mull., p. 303. 

Charonia lampas var. euclia Hedley. 

(\ nodifnu var. eucha HocUny, Hail. Re<. " Riulemuur," vol. 2, 11)14, p. O r ». 
lredale [Trans. N.Z. Inst., vol. 17 p. 158, 1915) has united the species 
mbicunda , nod if era, and saahae , and gives the oldest name as C. lampas (L.). 
The author has obtained (by trawling outside Otago Heads in 22 fathoms) 
one line adult .shell that agrees si most exactly with Hedley’s figure and 
description of the var. euclta. All the Australian specimens were dredged 
in very much deeper water. 

Argobuccinum tumidum (Dkr.). 

A. argui (Omul.) : Suler, Man. S'.7*. Moll p. 309. (See Hedley, Proc. Linn. 
Sue. X.S.W ., vol. 3H, p 297, 1913.) 

Mayena australasia (Perry). 

An/f)lwcuiHtn australasia Suter, Man. S'.Z. Moll., p. 310. 
iredale (Proc. Mai. Soc., vol. 12, p. 324, 1917) has proposed the generic 
name Mayena for this species and gemmifera (Euthyme). In the same place, 
however, In* noted that Bartseh had classed, the South African species in 
Euyyrina l)all. lledlcv (Proc. Roy. Soc. N.S.W., vol. 51, p. 66) has reduced 
Mayena to a synonym of Euyyrina ; but May (Check-list of the Mollusca of 
Tasmania, pp. 64 65, 1921) has employed both genera, retaining Mayena for 
australasia, a course which is adopted here. Suter (Alph. List N.Z. Tert. 
Moll., 1918) records only this species and C. spengleri of our Recent species 
«*is fossil in the New Zealand Tertiary. 

Priene retiolum Hedley (Biol. Res. “ Endeuoour,” vol. 2, p. 73, 1914). 

This rare deep-water apeies should be admitted to the New Zealand 
Recent fauna, one broken specimen having been found by the author at 
Taieri Beach, South Island, washed up on the rocks. It presents an 
appearance so dissimilar to Argobuccinum tumidum (Dkr.), the genotype of 
Argobuccinum , that Priene is here given generic rank. 

Cymatium parthenopeum (von Salis). 

Septa contain (Born): Suter, Man. N.Z . Moll., p. 305. 

lredale (Trans, N.Z. Inst., vol. 47, p. 459, 1916) has advised use of the 
above name for this shell, and has placed it under Cymatium in the sub- 
genus Monoplex , -eferring C. exaratum (Reeve) and C. spengleri (Perry) 
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to the subgenus Cabestana. There does not, however, seem to be any 
similarity between the two latter shells, but 0. exaratum, apart from its 
much smaller size, seems quite close in all details to C. parthenopeum , and 
is here grouped with it. (\ spengleri does not closely resemble other New 
Zealand species. No sectional names are used in this resume, of the family ; 
of the six genera admitted, Oymaiium and Austrotriton both need sub¬ 
division, but it is so difficult to place many Tritons in even a suitable 
genus, and the relationships of some of the New Zealand species ar*» so 
obscure, that no sectional division has here been attempted. Oue cannot 
help recalling Kesteven’s argument (Proc. Linn. Soc. N.S.W.. vol. 27. 
pp. 443-A3, 1902) that no satisfactory grouping of the Tritons can 
be made. In the key appended, the species Austrotriton maoriutn var. 
insignituni and Cymatium decagonium are out of place, but the others are 
grouped, according to their relationships into ten more or less distinct 
groups. 

Key to the New Zealand Cymathdae. 


Shell with 3 mrices in 2 whorU. 


(A.) Shell of distorted growth, due to flattening before a varix and 
gibbous inflation after it (often inconspicuous in 
juveniles). 

(a.) Shell usually-rather squat; keel sharp or blunt, 
tending to prominence with age; of very distorted 
and gibbous appearance when adult; varices 
narrow, high, and prominent, even on early whorls, 
steeply descending on either side; canal usually 
long 

(b.) Shell more slender and tapering; keel tending to 
disappear with age ; of less distorted, more graceful 
appearance; varices broad, low, and often incon¬ 
spicuous on early whorls, of much gentler incline on 
either side, especially behind ; canal short 
(B.) Shell of almost regular growth, the sculpture being hardly 
interrupted by the varices, which are like those of 
Aurtrotritan .. 


(C.) 


Shell solid Shell with 4 mrices in 2 whorh. 

(</.) Shape fusiform ; whorls shouldered, with a strongly 
nodose caritia , varices elevated 
(r.) Shape oval; whorls convex, spirally subnodulosely 
striated; varices flattened 


Austrotriton (a). 

Charonia {h). 
Oymatium (c). 

May ena (e/). 
Aruobuccinum (p). 


Shell with irregular varices. 1 , or none to a whorl. 

(0.) Shell thin, ovately fusiform; whorls convex, surface neatly 
reticulated by thin and suhequal spirals and axials; 
varices convex but low .. .. .. Priknk ( f). 


(a.) (Group 1.) Periphery of body-whorl angled. 

(i.) No other keels below this; 5 intervariceal 
nodules 

(ii.) Throe weaker keels below this; 9 intervariceal 
nodules 

(Group 2.) Periphery of body-whorl subquadrate. 

(i.) Shell Blender ; spire much higher than aperture 
and canal 

(ii.) Shell squat; spire suhequal to aporturc and 
canal. 

1. Aperture almost smooth within; 3 

nodules between last two varices 

2. Aperture strongly denticulate on colu 

mella and inner lip; 5 nodules be¬ 
tween last two varices 


A. cyphoide «. 

A. in sign it uw. 

A. (?) minimum. 

A. parkinsonianvm. 
A. maorium. 
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(6.) (Group 3.) 

(i.) Adult shell very large, with whole of oolumella 
and inner lip oovered with strong irregular 
plaits and wrinkles, except for a short dis¬ 
tance near outer lip, which is thin and with¬ 
out prominent teeth, early whorls with 
4 strong and equidistant tuberoulate cords .. C. triton is. 

(ii.) Adult shell very large, with the long and 
narrow parietal plait separated by a smooth 
space from the columellar plaits, and dis¬ 
tant from the outer lip, which is thick, with 
an internal groove behind it; early whorls 
with two rows of nodules on the lower half. 

1. .. .. .. C. lampas. 

2. Shell larger, more slender, and with 

smaller, closer, and more prominent 

nodules .. .. .. var. euclia. 

(iii.) Adult shell small, with the thick parietal 

tubercle separated by a considerable smooth 
area from the columellar plaits and joined 
to the outer lip. whioh is thickened, without 
an internal groove, early whorls with one 
row of nodules above the Buturc. 

1. Aperture large, width more than half the 

height .. .. .. .. C. neotdanica . 

2. Aperture smaller, width less than half 

the height .. .. C. difdenensis. 

(r.) (Group 4.) Shell very small (under 15 mm.). with a 
peripheral keel and 3 more below it; 

8-10 short and prickly axial ribs between 
varices .. .. .. (!. otfoserratum, 

(Group 5.) Shell with only 2 varices ; the upper whorls 
disc-like (owing to the fiat shoulder) and 
with 2 strong keels; body-whorl with 0 
strong cords. 

(i.) Shell small; 4 strong axial ribs between varices C. exaratum. 

(ii.) Shell large ; no distinct axial ribs, but about 10 

swellings on keels between varices .. C. parthenopeum. 

(Group 0.) Shell largo ; sculpture crossed by prominent 
axial corilets; aperture large and ex¬ 
panded ; outer lip frilled and with a wide 
sunken, internal groove,* crossed by 
strong, paired ribs .. .. .. C. fipengleri. 

^ Group 7.) Shell small; spire-whorls with 2 stronger 
ribs below, 2 weaker ones above. 

(i.) Whorls convex. 

1. Surfaco reticulated by thin and sub¬ 

equal spirals and axial*. 

(i.) Spire low, axials and spirals sub¬ 
equal .. .. C. transennvm. 

(ii.) Spire higher, axials weaker than 

spirals .. O. rtvoltUum. 

2. Main spirals with about 0 strong, prickly 

tubercles between varices .. .*. C. marvneki . 

(il.) Whorls angled. 

1. Varices almost in line on successive 

whorls; main cords and tubercles not 

very strong .. C. kaiparaense. 

2. Varices in line on alternate whorls; 

main cords and tubercles very strong ; 

sculpture warty .. C. srutpturahwu 

3. Varices nowhere in line; main cords 

strong, but without prickles; distant 
narrow axial ribs .. .. C. dccagonium . 

(d.) .. .. M. australasia . 

(e.) A. iumidum. 

(f.) P. retiolum. 

(Inc* sedis) .. .. .. .. C* pahiense. 
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Fn.s 1«, 16 AuitrotnUm maomnn n sp. Holotvpe. Taiicet (*ull> 

Kum 2 n, 26, 2r— iustiotnton mannum n. sp. Paiatjpo*—(ri)Taitfct (»ull> ; (6) Otiake, 
(«) ( lifden : juvenile. 

JKic v. 3 a, V> — iuitrotnton maorium n. ap. Paratopes Olifdcn : adult. 

Flu 4. -CytnaUum deragonium, Holotypc 
Flu. 5 —4 uftwtnton (?) nnnnnum (Hutt \ Holotype 
Fium. Un f b6 .—Cymatiuni nctaserratum n up Holotype 
Fni 7. —('ymatntm sculpturatum n. sp. Holotype. 

Flu 8 —('ymatnim latimmense n. ap Holotype 

Fn s On, { )b, IV. Chnrwna chjdemnsn n. sp. (a) Holotvpe; (b) and (<) paiatvpesj 
adult and juvenile 

Flos. 10a, 106 .—Conus tuungnlaris n. up. Holotype. 

Foes p. 464,] 
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lies 1 / 16 1< \atita coniwtiM ti sp (a) H )lot\pp Pukeurt f (ft) para t\pc PuktMin 
( )pamt\]>( little Buttn 

Fr« s 2ei f 2ft, 2< 2d \tilna notoreutca n sp (//) Hulot\pe, Auamoa, (ft), (c), and ( d) 
paiatvpes Pukeuri 

Mh Vi, 4ft, 3f, *V :/—Polmues 2 ) H &tdoi itreu* n sp («) Holotype, (ft), (c), and (d) 
pnratypes 

Fi«s 4</ f 4ft—7 nqonoHtomaivadaiaevii* n sp Holot>pe 
] ir "»— Tnqovottonia chnHtei ii «p Holotvp* 

Pus (Vi, bft 2 yphi* fmucescae \\ sp Holot\po 
Fit 7 —T yrta zefandica n sp Holotype 







Fn.s. In, 16, ] c.—Chione craihitrita n. sp Holotype. 

Fins. 2a, 26. —('onnnutra tnroii6pu ua (Hutt.). Topotype. 

Flos. 3«, 36. —Connmitra oihoniam n. sp. Holotype. 

Fins. 4a, 4b.—Mlira ( Concilia ) armorira Sut. Otiake specimen. 
Flos. 5a, 56. —Mitra datum n. sp. Holotype. 

Flos. 6fi. 56.— Uromitra ptrtmoidw n. sp. Holotype. 

Fins. la, lb, lr.~ Barykllina anomahnlontn n. sp. Type-*. 

Fins. 8o, 86. —SolerurtM benooni n. sp. Holotype. 

Fin. Q.—Nolecurhti endutui n. sp. Holotvpe. 

Fin. 10. —Sofecurtui chattonensia n. sp. Holotype. 





Fins. 1 r/, 1 6. -Cynvittu hi martvicki n. sp. Holotype. 

Fins. 2a, 2b. ('yninUum revolutum n. up. Holotype. 

Fins. fat, 3 b. — Auitmtntnn cyphoides n. sp. Holotype. 

Fin. •!. AuHhotrtton maetrntm n. up. Paratypo, Target dully. 

Fin. 5.— Austrolrilou mooriurn var. insiqmtum n. \ar. Holotype. 

Fioa. Off, 06. Or.— Macoma robini n. ap. («) Holotype; (b) and (r) parat>pea. 

Fins. la, lb, 7c.—Ataxorenthiuin py rami dale n. sp. (a) Holotype; (6) and (r) paratopes. 
Fins. 8<i, 86, 8r, 8<7.— Ataxocerithium nod ic in quantum n. ap. (a) Holotype; (6), (r)\ and 
(d) paratypea. 

Fins. On, 96 .—Ataxocerithium vtteri Marwii k. Petane apeoimens. 

Fins. l(ki, 106, lOr.— UromUra etremoides n. ap. Paratypea. 

Figs, 11«, 116, Uc.~ Mitra eusi/lraia n. ap. (a) Holotype; (6) and (c) paratype. 
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Of the above twenty-four New Zealand members of this family, ten 
are Recent species, and all these occur also in Australia. Of them only 
two are reconled as fossil in New Zealand, and these only from tho upper¬ 
most Pliocene; one of them (Mayena austral as ia) apparently does not 
occur fossil in Australia, but the other ( Cymatium spengleri) is recorded 
from the later Pliocene (Limestone Creek, Glenelg River). Of the remain¬ 
ing fourteen species and varieties, only two (Cymatium sculplnratum and 
Austrotritm cyphoides) appear to have really close allies in Australian early 
Tertiary beds, though four others (A. maorium , A. minimum, C. revolutum, 
and 0. octoserratum) seem to have more or less distant relatives. It seems 
apparent that, though tho general facies of the Now Zealand species 
resembles that of the Australian fossils, spooific differences are considerable, 
and this suggests that the two sets of forms must have been early segregated 
from a parent stock that gave rise to both. The fact that none of our 
Tertiary species occur in Australia is all the more significant since all our 
Recent species occur there. It is not conceivable that the Cymatiidae 
could cross the present gulf but not one that existed in the Tertiary; the 
only explanation is that very different conditions were brought about for 
a short time after the close of the Wanganuian, and allowed the passage 
of characteristic Australian forms into our waters. Of whatever character 
this connection was, it must have been far more pronounced than any that 
occurred during the Tertiary. 

Typhis fr&ncescae n. Bp. (Plate 49, figs. 6«, 66.) 

Hhell of moderate size, rather thick and stout, of rhomboidal outline. 
Apex worn, 6 adult whorls loft. A carinate shoulder a little below middle 
on spire-whorls, on periphery in body-whorl. Five varices per whorl, con¬ 
tiguous but not in vertical line on successive whorls, forming spirally baek- 
wardly-revolving sharp ridges from apex to body-whorl. Front side of 
each varix grooved and spinously ridged, a thicker and stronger ridge on 
shoulder, 7 narrow but strong ridges below, down to base of aperture, each 
with 2-3 raised foliations; below this varices suddenly diminish and 
become smooth; above Bhoulder they are also much diminished and bear 
4-5 almost obsolete small ridges. On hinder side varices are smooth except 
for a little crinkling in centre. At intersection of varix and shoulder is 
occasionally a small, thick spine, but otherwise the varices are not spinose. 
At about third of distance between every two varices, nearer posterior one, 
is a prominent thick and backwardly-projecting hollow tube, considerably 
higher than varices, situated on shoulder but more above than below it. 
Tube and rest of shell quite smooth except for growth-lines. Spire regu¬ 
larly staged, somewhat shorter than aperture and canal. Suture linear, 
inconspicuous, rising to each varix. Aperture small, oval, defined by a 
strongly-projecting thin and continuous rim, narrower below than above. 
Tubular perforation situated far within. Canal completely hidden, flatly 
compressed. Umbilicus slight, fasciole raised and strongly foliar. 

Height, 34 mm.; diameter, 23 mm.; height of last whorl, 21-5 mm.; 
height of aperture, 10 mm. 

Type (unique), from Clifdon, Southland (band 6 a—O totaran ?), in 
author's collection. 

Larger than most New Zealand examples of T . tnaccoyi T.-Woods, and 
relatively a little wider and of stouter build, but differing mostly in 
character of varices, which in Tenison-Woods's species are quite smooth 
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anteriorly and bear several recurved spines. Not related to any other 
Australian species. The single fine specimen was collected for the writer 
by Miss Frances Milnes, after whom it is named. 

Trigonostoma waikaiaensis n. sp. (Plate 49, figs. 4a, 46.) 

Shell moderately large, subscalar. Thirteen axial ribs on body-whorl, 
rounded, rather low and sloping backwards, not obsolete on upper whorls, 
interstices about twice their width; they extend over the whole whorl, 
finer and narrower but still strong on base. Axials crossed by rather 
flattened spiral cords arranged in regular order ; stronger and weaker cords 
alternate, and on periphery a still finer riblet is interposed between a strong 
and a weak rib; on shoulder spirals are irregular, gradually becoming 
finer on approaching suture; about 15 of the strong ribs on body-whorl 
from shoulder to umbilicus, 5 on penultimate whorl. Spire subscalar, a 
little lower than aperture. Protoconch lost; whorls at least 5, dispropor¬ 
tionately increasing, sloping from suture to a rather strong shoulder at 
upper three-quarters, thence almost perpendicular to suture below; emerg¬ 
ing from suture on base is a blunt angulation, below which body-whorl 
rapidly contracts. Suture wavy, impressed. Aperture oblong - ovate, 
squarely rounded above and with a slight notch on shoulder-edge; outer 
lip effuse below, then narrowed in to form with basal lip a short, narrow, 
and notched canal, strongly bent to the right. Columella slightly curved, 
inflected to the right. Inner lip strongly callous, thick anteriorly, but 
thinning and spreading above parietal wall; interior filled with hard 
matrix, but extremities of throe oblique plaits can be seen, the upper two 
much stronger. Siphona! fasciole prominent, cronulated by axial ribs, 
strongly curvod, leaving a decided umbilical chink between it and inner lip. 

Height, 32 nun.; diameter, 20-5 mm. ; height of aperture, 18 mm. 

The holotype and two other fragmentary shells, from Waikaia, in 
author’s collection. 

The inflection of columella and aperture to right indicates a member 
of Trigonostominae, and for the present the species may be left in the 
typical genus, though the umbilicus is much smaller than usual in Trigono¬ 
stoma s. str., and the two upper plaits arc the stronger, though a third 
is distinctly present. Possibly the section Venlnlia would be a better 
location. The subfamily Trigonostominao has not previously been recorded 
from New Zealand. The Australian shell most like this species is Mericu 
ivannonensis (Tate), which differs generically in having columella bent to 
left, and otherwise in its regularly rounded outline below shoulder, the 
fewer, narrower, higher, and more curved axial ribs, slightly different spiral 
sculpture, weaker umbilicus and fasciole, and much lower spire, the ratio 
aperture : spire in the New Zealand shell being 1 -3 and in the Australian 
shell 1*9. 

Trigonostoma christiei n. sp. (Plate 49, fig. 5.) 

Similar in essential details to previous species, but larger, more staged, 
and with much more numerous axial ribs. Protoconch of 2 slightly bulbous 
whorls, almost equal in size, but mamillato tip very small; then a brophic 
stage of J whorl with only spiral cords; then 6 whorls with adult sculpture. 
Eighteen axial ribs per whorl, of similar character to those of laBt species, 
but narrower; interstices 1 2 times the width of ribs. Spirals rather 
stronger than in T. waikaiaensis , but otherwise similar in number, character, 
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ami arrangement, except that a small space close to suture is marked only 
l>y waved scratches, and there are 5 or 6 spirals on edge of shoulder sepa¬ 
rated only by linear interstices. Spire markedly scalar, about same height 
as aperture and canal. Keel on whorls is level with suture, so that shoulder 
is quite horizontal. Base and suture as in previous species. Aperture 
imperfect, outer lip being broken away, but from previous rest-marks it 
is clear that notch on shoulder-edge was practically absent. Columella 
lightly curved and bent to right, bearing 3 plaits and a few indistinct ridges 
outside these , plaits progressively more sloping, the two upper ones strong, 
but the lowest very weak and almost vertical. Inner lip reflected as thin 
glaze over parietal wall, and as sharp free edge below fasciole, which forms 
a broad, rounded, and but slightly roughened ridge enclosing a chink-like 
but distinct umbilicus. Anterior notch evidently weak, much slighter and 
less reflected than in previous species. 

Height, 40 mm.; diameter, 22*5 mm. ; height of aperture, 20 mm. 

Type and one much broken larger specimon, from Ohatton, near (lore 
(Waiarekan ?), in author’s collection. Named after the collector, Mr. E. M. 
Christie, M.Sc., of Gore High School. 

Closely related to and congeneric with the previous species, but differing 
irom it mainly in the horizontal shoulder, much weaker anterior and 
posterior notches, and much finer axial sculpture. 

Conomitra othoniana n. sp. (Plate 50, fig*'. 3u, 3b.) 

1017. \titra armonca Nut. : Marshall, Trails. N.Z. Inst., \ol. 49, p. 4U1 (not of 
Suter). 

1918. Mitra anmyrira Sut. : Park, N.Z. Ovol. Sure. Bull. No >0 , p. 102. 

1921. Mitra armorira Nut. : Suter, N Z GeolsSurv. Pal. Bull. No. 8, p. 82. 

Shell small, biconic, pointed at both ends, more sharply posteriorly, 
with finely tubereulate spiral sculpture, Protoconeh small and smooth, 
apex blunt, the two globose turns being very asymmetrically disposed; 
pullus rapidly swells, first volution very prominent and askew, decidedly 
overhanging the lower turn and hall-covering it on one side, the other side 
t>eing disproportionately exposed ; second volution normally in place with 
spire-whorls, giving place rather abruptly to their characteristic sculpture. 
Five to seven lowly convex spiral cords on spire-whorls, interstices a little 
narrower, on body-whorl ribs remain of this character for a short sjiace 
lielow the suture, but periphery bears 4-6 similar but much closer ribs, 
on remaining half of whorl quite a different sculpture is developed, there 
l»eing about 11 prominent sharp ribs with wide concave interstices narrower 
near periphery and canal, \xial sculpture in the form of blunt vertical 
riblets similar in appearance to spirals, as strong as or stronger than spiral 
sculpture on earlier whorls; interstices arc raised as square granule* 
producing a cancellate /f/wcAi'v-like appearance. Axial nbs tend to die 
out on body-whorl, their place being taken by sinuous irregularly raised 
growth-lines, but sharp basal ridges continue prickly. Spire about three- 
quarters height of aperture, pointed, outlines almost straight (angle about 
45°); whorls 7 (including apex), very flatly convex, body-whorl gently 
rounded, rather suddenly contracted to beak; suture distinct, slightly 
incised. Aperture oblique, bluntly angled above (suture tends to be more 
incised with ago, thus rounding off aperture posteriorly), truncate below, 
swelled medially, due to strong curve of outer lip, thin and sharp. Columella 
slightly oblique, twisted below, with t thin but strong oblique plaits, 
anterior pair much closer and feebler ; canal short, open, and lightly uotehed, 
fasciole rather prominent. Inner lip drawn out to a fine point below. 
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Height, 14 mm.: diameter, 6 mm.; height of aperture*. 8 mm. Height, 

11 mm.; diameter, 4 mm. ; height of aperture, 6 mm. 

Type* anel many paratvpes, from Target Gully, in author's collection. 
Not yet found elsewhere. 

Has been wrongly identified by Suter as M. armorica, from which it is 
separable at sight. The diagnosis and figure of M. armorica Sut. [N.Z. Oeol. 
Surv. Pal. Bull. No . 5, p. 27, pi 12, fig. 4) do not agree with this shell, even 
though many important details are omitted in the description. Actual speci¬ 
mens of M. armorica Sut. from Ofciake (here figured, Plate 50, figs. 4 a, 4 h) 
show that, this is a much smoother, more elongate shell, with a distinct 
polish, absent in C. othoniana . ('anal is much longer and altogether different; 
protoconch also different, being larger, blunter, and more globose. An almost 
smooth ]>eriphcral space is present, as in the new species, but sculpture below 
and above is the same. Moreover, M. armorica Sut. is placed in CanciUa , 
while the new species is a Conomitra. 

Suter remarks on the resemblance of M. armorica Sut. to M. [CanciUa) 
atutcloulcA Tate, and this is certainly justified, the New Zealand shell 
differing mainly in details of sculpture. An even closer resemblance to an 
Australian fossil is shown by the new shell, which resembles C. othone 
T.-Woods so closely as to render its separation a matter of doubt. Authentic 
Australian shells have not been seen, but judging from the figures [Trans. 
Ron. Snc. South Australia, vol. 11, pi. 4, fig. 10) the body-whorl of the new 
species is sooner contracted, aperture more dilated, and spiral sculpture 
not so regular. A more distantly related species is C. dennanti Tate. 

Conomitra inconspicua (Hutt.). (Plate 50, figs. 2a 9 2b.) 

1886. Mitra inconspirua Hutton, Trans. N.Z. 7 nst., vol. 17, p. 326. 

18K7. Mitra inconspicua Hutton, P L.S. N.8.W. (2), vol. 1, p. 212. 

11115. Mitra inconspirua Hutton: Suter, N.Z. Oral. Surv. Pal. Pull. No. 3. p. 20. 

This common Waihao Hpecies is very closely related to the Australian 
Conomitra coticplanata (Tate), differing mainly in its longer beak, and therefore 
relatively lower spire. 

Mitra eusulcata n. sp. (Platt* 51, figs. 11a, 116, 11c.) 

Shell narrowly biconie, rather thin, protoconch of 3$ smooth turns, 
high, regularly coiled, bluntly pointed, and not distinctly marked off from 
brephie stage. First whorl with 3, following whorls with 4, subequal spirals, 
increasing, through grooving of main ribs, to 8 unequal ribs on penultimate 
whorl; body-whorl with about 24 unequal spirals, a few of which are 
grooved medially. The ribs are, low and flattbh, with much narrower 
interstices ; finer and wider apart near beak. No axial sculpture ; punctures 
in interstices seem also to be absent, but as both shells are slightly worn 
this cannot be determined for certain. Spire acutely conical, lower than 
aprture, outlines straight, very slightly scalar. Whorls about 9, flat, 
regularly increasing, body-whorl bluntly angled at periphery, thence tapering 
quickly to beak. Suture straight, slightly oblique; whorls worn in its 
neighbourhood so that it seems slightly subcanaliculate ; it is also uncertain 
whether it is margined. Aperture slightly oblique, long and narrow, slightly 
channelled abo\e, with short open and truncated canal below. Outer lip 
convex, acute, smooth within. Columella subvertical, slightly twisted 
below, with 3 plaits in young shell, 4 in larger specimen; plaits rapidly 
decrease in strength anteriorly, the last being very weak, they are truncated 
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by edge of inner lip, which also sto])s +he spiral sculptu/e. Fasciole fairly 
distinct. 

Heights respectively 16-5 mm., llnmi.: diameters, 6 mm., 4 mm.; 
heights of aperture, 9 mm., 6 mm. 

Tyf>es (two shells), from Target Gully, in author’s collection. Not yet 
found elsewhere. 

Has near allies in the Australian M . multkulcata Harris,* and especially 
M. alokiza T.-Woods. Details of sculpture and aperture are practically 
identical, except for the apparent absence of punctures in the New Zealand 
shell. The Australian shell, however, seems to differ in its smaller protoconch 
(“ two small, narrow, rounded turns ”) and in its dimensions, being much 
more elongate and having a spire higher than aperture. Harris (Cat. Tert. 
Moll . Brit . Mas., pt. 1, p. 120) gives the dimensions of an Australian 
specimen as— height, 66mm.; diameter, 16mm.; height ot aperture, 
28 mm. The new species is also not so markedly angulate on periphery. 

Mitra elatior n. sp. (Plate 50, figs. 5a. 5 h.) 

Shell in form and sculpture so close to the previous B|>ecics that it is 
best described by comparison with it. Protoconch narrower and higher 
and apparently has an extra turn. First whorl with 5 spirals, increasing 
later to 6 and then 7 on penultimate whorl ; bodv-whorJ with ubout 20 
unequal spirals. Interstices vary from one-half to one-third of ribs in width 
on periphery, but almost as wide as ribs on base; ribs as in previous species. 
The shells are not worn, and interstices are finely punctate, due to presence 
of axial threads which do not appear on ribs ; thus it is probable that well- 
preserved sjieeimens of M . eusulcata would show punctation also. Shell ia 
noticeably nariower than in that species and more elongate, shape being 
narrowly fusiform rather then biconic. Whorls are also much more loosely 
coiled, the tightly-wrapped apjiearance of M. casulcata being absent. 
Body-whorl has no blunt angulation, but is very lowly convex and then 
contracted to beak much lower down than in the other species. The presence 
of the perfectly straight supra-peripheral area in M. eutidratn makes the 
spire-area almost a plane surface, hardly interrupted by sutures, but in 
M. elatior convexity of whorls makes sutures appear distinctly jncised, 
although outlines of spire remain straight. Spire is also considerably higher 
than aperture. Internally, columella bears 5 plaits instead of 4, the upjier- 
most being much the strongest and somewhat removed from the others. 
Very young shells bear 4 narrow but high plaits (the highest remaining 
farther away) instead of 3 stout ones. Outer lip quite* different inside, 
being strongly lirate with about 9 very narrow but rather high ridges, mauy 
times their width apart. 

Height, 19 mm.; diameter, 6 mm.; height of aperture, 9 mm. 

Type and several paratypes, from Clifden, Southland (band 6c— 
Ototaran?), in author’s collection. 

Uromitra etremoides n. sp. (Plato 50, figs. 6a, 66; Plate 51, figs. 10a, 
106, 10c.) 

Shell small, elongate-fusiform, with strong discontinuous axial ridges and 
fine close spirals. Protoconch pupiform, of 3 almost symmetrical smooth 
whorls, bluntly pointed, distinctly marked off from brephic stage. Spiral 
ribs very obscure on earlier whorls, 4 on first, 5 on second, and 6 on the 

* Dennant and Kitson (Rec. Oeok Sure. Viet vo). 1, p. 101) reduce this species to 
a variety of M. alokixti T.-Woods. 
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rest, sometimes 7 on penultimate, 16 spirals on body-whorl; spirals lowly 
<*onvex, interstices varying in width, seldom linear, usually subequal to 
libs, widening near beak. Axial ribs numerous and irregular in brephic 
stage, but soon following each other regularly, 7-9 per whorl; generally 
they are in line with those on contiguous whorls, but slope a little backwards, 
vanishing on lower half of body-whorl; interstices usually slightly wider. 
Axial ribs very much stouter and more prominent than spirals, which cross 
them without forming nodules. Growth-lines rather conspicuous, spire 
narrowly conic, outlines straight, in young shells one and a third times 
height of aperture, in adult shells more than one aftd a half times. Whorls 
10, body-whorl subangulated below priphery, then suddenly contracted 
towards beak. Suture impressed, undulating, submargined by narrow band. 
Aperture narrowly ovate ; high, acutely subangled above, produced below 
into a short oblique canal with straightened base. Outer Up convex, thin 
and sharp. Columella straight, vertical, with 3 oblique, strong plaits, 
decreasing in size anteriorly. 

Height, 14 mm.; diameter, 4 mm.; height of aperture, 5} nun. 

Type and ten paratypes, from Target Gully, in author's collection. 

This VexiUim bears comparison with no New Zealand or Australian 
Tertiary shells; its characteristic sculpture is reminiscent of the Turrid 
genera Etrnna , and especially Psevdoraphitoma. Young sheUs arc probably 
confused in existing collections with VexxUum feneatratum Sut., to which 
they bear a deceptive resemblance, but they can at once be distinguished 
by the different protoconch and strong columellar plaits. 

Lyria zelandica n. sp. (Plate 49, fig. 7.) 

Shell of moderate size, ovately biconic, thick, and solid. Apex broken 
off. remaining adult whorls 6, very Ughtly convex and a little contracted at 
lower suture, body-whorl regularly convex, gradually contracting to base. 
Faint indication of shoulder, midway on spire-whorls, a Uttle below suture 
on body-whorl. Outer lip swollen by prominent low and wide varix. 
Sixteen vertical axial ribs per whorl, continuous over all whorls, extending 
from suture to suture on spire, and almost down to fasciole on body-whorl; 
ribs prominent, narrowly rounded, but not jutting, smoothed off into flattish 
or concave interstices which are about twice width of ribs. Axial ribs 
reduced in size on base and curving round from vertical to horizontal 
direction on fasciole, projecting slightly at upper suture on all whorls 
<is very low blunt points. No spiral or other sculpture except for 
growth-lines. Suture impressed, slightly sloping, and rapidly undulating. 
Spire conic, of almost straight outlines, half height of aperture. Aperture 
oblique, long and rather narrow, widest medially, the two sides approxi¬ 
mately parallel, bluntly pointed and with very slight notch above, thickened 
below, and forming a broad, shallow, slightly emarginatc o&nal, bordered 
at base by sharp edge. Outer lip thick and solid, with flattish edge, slightly 
rising on ]>enultimate whorl. Tnner lip restricted and with definite boundary, 
expanded most medially, thence forming raised blunt edge descending 
vertically to meet columellar margin in a point at base of canal and pro¬ 
ceeding round canal as a sharp margin; on parietal wall inner lip thickens 
into strong callus at junction with outer lip. Columella practically straight, 
but oblique in same direction as aperture, rather massive, with three strong 
plaits on lower half and numerous fine ridges above these. Plaits not very 
oblique, tending to become quite horizontal or even curving upwards on 
emergence on inner lip; centre plait a little the strongest. 
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Height, 41 mm.; diameter, 22-5 mm.; height of aperture, 28 mm. 

Type (unique), from Olifden, Southland (baud 6c 1 —Ototaran ?), in author’* 
collection. 

Although several New Zealand Volutes have previously been placed 
in this genus, they cannot remain there, and up to the present there has been 
no undoubted record of Lyria from this country. The above species is a 
fairly typical member of the genus, and cannot be confused with any 
previously described species. It is not nearly related to any Australian 
shell, but has a distant likeness to L. harpularia Tate, also to the European 
species L. maga (Edw.) and L. harpula (Lamk.). 

Solecurtus bensoni n. sp. (Plate 50, figs. 8a. 8b.) 

Shell thin and fragile, shining, transversely elongate-oblong, gaping 
considerably at both ends and dorsally, moderately tumid, considerably 
depressed vontro-medially; inequilateral, posterior end much longer, 
anterior side not narrower than posterior, but flexed to left in both valves. 
Anterior dorsal margin perceptibly sloping and faintly curved; posterior 
dorsal margin straight, but suddenly rising a little to beak; ventral 
margin with very slight incurvation medially, corresponding in position 
to depression in tumidity of shell, curving up more abruptly before than 
behind. Posterior end almost semicircular in outline, anterior squarely 
rounded. Umbos small, approximate, a little tumid and pointed, inter¬ 
rupting the regular outline of hinge and marked off by a slight shallow 
groove on either side, projecting slightly but distinctly beyond dorsal 
margin. Previous outlines of shell thrown into prominence here and there 
by light and dark bands. Radial ornamentation of very faint and dense 
scratches, radiating from umbo on each side of a perpendicular dropped 
from beaks, much more rapidly slanting ami diverging on posterior part 
and producing there distinct faint raying, especially about the blunt posterior 
ridge limiting median depression in shell. Anterior division divided approxi¬ 
mately into halves by another very low and blunt angulation running from 
umbo to antero-ventral corner; in front of this radial lines form the onl\ 
ornamentation, but they are not seen without lens ; behind this and over 
the rest of shell surface is cut into many shallow steps, descending 
posteriorly, by sinuated engraved lines running to ventral margin from u 
line drawn from umbo to middle of posterior end. On anterior part of 
shell the slope of the Hues is parallel to that of the limiting low angulation ; 
lines posterior to this gradually swing out till on posterior end they slope 
in reverse direction, though less strongly; on posterior line from umbo they 
bend back and run at first subparallel to dorsal margin, but the bending- 
angle becomes more acute the farther it is from beak till at posterior end 
lines meet the rounding margin almost vertically. Interior polished, 
especially muscle-scars and pallial line. Anterior muscle-scar slightly 
larger, subpyriform, posterior rounded trigonal. Pallial line sloping in 
downward curve from anterior scar, ending abruptly at considerable distance 
below posterior scar. Pallial sinus linguiform, very deep, reaching half¬ 
way between anterior scar and the vertical from beaks. Left valve with a 
long sharp upturned cardinal tooth just anterior to umbo, and a sloping 
low and bifid tooth posterior to it. Interior of right valve not seen 

Length, 2*85 mm.; height, 11mm.; thickness (two valves), 6*5 nun. 

Type and several more or less broken paratypes, from Clifden, Southland 
(band 6a— Ototaran ?), in author’s collection. Although the shell is fairly 
common at this locality, perfect specimens are not easy to obtain, owing 



Transact tom. 


472 


to its fragility. The typ is the only perfect and double-valved s{)ecinien 
so far obtained. 

Genus and secies new to fauna, though it is a very widely spread genus, 
and three fossil members have already been described from Australia. Of 
these, 8. lefjrandi Tate is very close to the new species, presenting the same 
ty|ie of grooving and differing in only a few details. Tate gives its dimen¬ 
sions as “ Height, 40 mru.; width, 17-5 mm.”—a ratio ot 2*29:1 ; but his 
figure measures 40*5 X 16*75 a ratio of 2*42 : 1. The ratio in S. bensoni 
is 2*95 : 1 , so that this species is relatively longer than S . leg rand i , which 
* 1*01118 to differ also in the alienee of ventral incurvation, less prominent 
umbos, inconstant height (greater posteriorly), recurved posterior dorsal 
margin, and slightly different slope of sculpture-lines, which dorsally are 
not initially subparallel to margin, and ventrally do not reverse in direction 
on posterior end. From S. den n anti Tate and S. eUipticas Tati* the new 
species is easily distinguished by the character of grooves. This elegant 
New Zealand species is with much pleasure dedicated to Dr. W. N. Benson, 
friend and former teacher of the writer. 

Solecurtus evolutus n. sp. (Plate 50, tig. 9.) 

Evidently a direct descendant of the previous one, occurring at the 
same locality in beds geologically a little younger. Tt agrees with it in all 
main features, but is slightly more solid, decidedly shorter (especially the 
posterior end), and higher, with slightly less numerous but stronger and 
more conspicuous grooves. On anterior end grooves cease with one or 
two much shorter hut not closer grooves, instead of, as in S. bensoni , several 
long grooves close together. The species seems also less flattened medially. 

The best-preserved H]>ecimpn. chosen as holotype. is still considerably • 
iractured, so that its dimensions are somewhat hypothetical: its greatest 
length is .‘31-5 mm., greatest height 15-5 mm., and greatest width (one valve) 
4*5 mm If one measures from the largest ]>erfectly intact growth-line the 
dimensions are 22 mm., 10 mm., 2*5 mm. 

Type, a right valve, from Awamoa beach-boulders (Awamoan), in 
author s collection. Other small fragments were obtained here, at Pukeuri, 
and at Target Gully. Also some larger fragments from Clifden (band 7c 
—Hutehinsonian ?) which differ from 8. bensoni of a lower band in the same 
respects as does the type. That this genus has not been recorded previously 
is due probably more to the fragility of the shell than to its rarity; the 
sculpture, however, is distinct and characteristic on even tiny fragments. 
The present species has the ratio length : height a little over 2*2 : 1, and 
this brings it even closer than the previous species to 8. legrandi Tate. The 
author s thanks are due to Mr. Chapman, of the National Museum, Mel¬ 
bourne, for comparing a photograph of the type and some fragments of 
the shell with the typ of Tate s species; he agrees with the author that 
the two forms are distinct, though very closely related. 

Solecurtus chattonensis n. sp. (Plate 50, fig. 10.) 

At once distinguished from the two preceding species by its proportions 
and the different character of grooves. Anterior side relatively much 
longer, being over three-quarters the length of posterior side, while it is 
under two-thirds in the other species. The shell is also still shorter in 
regard to height than 8. evolutvs. The grooves are only half as numerous 
and have a different disposition: there are only 17 grooves altogether 
in the type, while S. bensoni of similar size has about 35 and adult shells 
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have at least 50; the type of S . cvolutns at a stage comparable to S. chat - 
tonensis has 26. There are no shorter or closer grooves at first, the 
transition from the smooth anterior area to strong equidistant grooves 
being abrupt. Grooves oblique in same direction as initially over most 
of surface, instead of rapidly swinging round to reverse direction, and 
the bending-angle above posterior ridge is very slight, the lines remaining 
always steeply inclined to dorsal margin. 4.11 the grooves are stronger, and 
do not get closer posteriorly, but indeed considerably wider apart, and do 
not become weaker. Shell is much flalter, especially anteriorly: medial 
depression not so marked, but valve more flatly depressed postero-dorsally. 
Growth-lines and rest-period* are much fainter. 

Length, 16 mm.: height, 7*5 mm.; width (one valve), 1-5 mm. 

Type (unique), from Chatton, near Gore (Waiarekan (), in authors 
collection. 

Although the single specimen is juvenile and incomplete, it differs 
strikingly from the other two sjiccies. The ratio of length to height in 
only 2*13 : 1. The ratio of anterior to posterior side in the three sjieeiea 
described may be tabulated as follow* : 


Npe< if*.. 

Anterioi 

X|c{l*. 

PciHtf'ilnr 

Side. 

R»< 

S. licnsoui 

10 mm. 

18*5 mm. 

1 •8 r » 

S. evolutus 

8'5 mm. 

13*5 mm. 

1-6 

S. chattonensis 

.. 7 mm. 

mm. 

1-3 


Barytellina anomalodonta n. .sp. (Plate 50, figs. 7 a, 7/>, 7c.) 

Shell rather small but very thick and solid in shape like an obliquely 
truncated ellipse, no anterior lateral teeth, right valve with a large posterior 
caidinal tooth. Beaks contiguous, sharj), but not prominent, dorsallv 
flattened, directed slightly backwards. Anterior end slightly longer; 
starting from beaks a regular elliptical curve is described until neanng 
posterior end, when ventral border shows u slight sinuation due to external 
posterior fold. Posterior end straight, making an angle of about 120 r 
with antero-dorsal edge ; it meet* upcuived ventral border at angle of 
about 80°, apex being narrowly rounded off; is flexed to left in right valve, 
and vice versa. External surface appears at first sight smooth and polished, 
but under leas shows roughening due to extremely fine and dense growth- 
lines ; there are also very inconspicuous narrow and flattish radial riblets 
with interstices of quite variable width; these riblets are so little raised 
as to appear more like rays on surface, and, combined with shape of shell, 
give it a supeificial resemblance to Isptomya perconJu*u Iredale. There 
is a strong posterior fold in each valve ; this grades gently on anterior side 
into a wide and shallow sinuation which occupies most of posterior end 
in right valve but is narrow and subobsolete in the more convex left valve, 
oh posterior side it is bounded by a much narrower, cord-like secondary 
fold from which there is a vertical drop to the straight dorsal margin. 
A flat lanceolate area is thus formed when the two valves are in conjunction, 
bearing a strong resemblance to th* escutcheon of a Nuculana In left 
valve an additional slight fold traverses this area close to ligament, which 
is fairly deep-seated, the we\l-developed nymphs easily visiblo from exterior. 
Interior very uneven, suddAily thickened below paliial line, also in places 
near hinge. Adductor-seal's deeply impiessed, especially the posterior, 
which is suhrhomboidal; t ie anterior elongated, pyriform. Paliial sinus 
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Iinguilorm, reaching anterior sear anti occupying more than half of body- 
cavity. Margins smooth, sharp. Right valve witli two cardinals, the 
anterior a thin lamina subparallel to dorsal margin; the posterior a large 
elevated trigonal mass, projecting far above hinge-level anti into interior, 
obsolelely grooved on top ; it has the appearance of a Mactrid resilium. 
Posterior lateral also very large and prominent for the genus, forming a 
short stout ridge, far removed from cardinal teeth. No anterior lateral 
tooth in this valve, hinge forming a plain bevelled surface, overhung by 
dorsal margin; left valve with two cardinals, the anterior moderately 
strong, elevated, posterior weaker, a trigonal lamina. Posterior lateral 
very large, trigonnlly raised, in shape reminiscent of laterals of Lasaca. 
Traces of an anterior lateral are indicated by a very slight, ridging of the 
dorsal margin. 

Length, 20 mm.; height, 21 mm.; width (one valve). G mm. Length, 
24 mm.; height, 20 mm.; width (one valve), 5 mm. 

Types (two vales), from Kissiugton, llawke's Ray (Pliocene), in author’s 
collection collected by Dr. Benson. Also paratypes from Glengarec, 
Napier. 

This shell is unlike any previously described from New Zealand, and, 
on account of its dental peculiarities (very large posterior cardinal and 
lateral of right valve, und absence of anterior lateral), Mr. Marwick 
has created for it and a related species the new' genus, Barytellina , with 
the Nukumaruian B. crass ideas Marw. as type (Proc. Mai. Soc. f vol. 16, 
p. 25, 1924.) 

Macoma robini n. sp. (Plate 51, tigs. 6a, 6 h, 6c.) 

Shell trigonally oval, thin, inequilateral, much compressed, with fine 
sharp concentric sculpture. Beaks behind middle, raised and very sharp, 
pointing inwards and backwards. Anterior end longer, semi - elliptical, 
dorsal margin very lowly convex and slowly descending; posterior end 
attenuated, trigonal, dorsal margin slightly concave and obliquely a little 
truncated just before meeting the broadly and regularly rounded ventral 
margin, slightly flexed to right in right valve and vice versa , the right 
valve most inflated anteriorly, left posteriorly. Sculpture consisting of 
fine dose sharp concentric ribs, about 5 per millimetre at 20 mm. from 
beak. Sculpture very distinct, ribs appearing linear, but examination with 
lens showing that there is great variation in their width, some being compara¬ 
tively flattish with sublinear interstices, but all having a sharp dorsal edge. 
Right valve has 2 rather w r eak folds with a narrow separating groove very 
near posterior dorsal margin ; left valve has 2 similar but narrower folds; 
mi all those the concentric riblets are strongly raised and quite irregular. 
Right valve with 2 cardinals, posterior bifid, a strong lateral rather distant 
from anterior cardinal and a weaker one below nymph; left valve with 
a weak anterior cardinal and rudimentary posterior one, laterals obsolete. 
Ligament fairly long, strong, Interior filled with matrix. 

Height, 25 mm.; length, 39 mm.; width (two valvesb 6 mm. 

Type and four paratypes, from Otiake (Hulchinsonian), in the author's 
collection. Collected by Mr. R. S. Allan, whose name is attached to the 
species. 

The shell has some resemblance in shape to TeMina gaymardi Irodale, 
but this has anterior end shorter and a smooth Appearance. The nearest 
relative seems to be Macoma edgari Iredalc, and it is on account of 
its relationship with this species, especially in hinge, that it is placed in 
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Macoma rather than in Tellina . It differs,* however, from the Recent 
species in its finely ridged appearance, less inflation and elongation, and 
unstraightened basal margin. It lias also some resemblance to the Aus¬ 
tralian T. albinelloides Tate. 

(tCIIUH ATAXOCKRITHirM. 

Ataxocerithium pyramidale n. sp. (Plate 51, figs, la, lb , 7c.) 

Shell small, regularly conical, with nodulous cancellate sculpture and 
sharply angled periphery. Protoconch of about 3 smooth but apparently 
worn conical whorls (nucleus lost), marked off from brephic stage by a 
slight varix ; the following 1J whorls have only gradually strengthening 
concave axial riblets, about their own width apart; from this point spiral 
sculpture begins and rapidly gains prominence. Three main spirals on all 
whorls (interstices variable but generally much wider), but sooner or later 
weaker interstitial ribs arise between lower or both pairs of main ribs, and 
a very faint rib may develop just below suture, .lust below periphery on 
body-whorl an additional rib arises out of suture, and immediately belo^ 
this there is another rib (exceptionally two faint ribs); both these crenu- 
lated. About two-thirds across base a small smooth rib encircles columella, 
interstices between all basal ribs concave. Axial ribs continue concave 
and blunt for short distance, but soon become straight and sharply angled, 
interstices thus appearing wider. They are not quite continuous over the 
whorls, number about 23 on last whorl, and at intersections with spiral* 
form sharp nodules; they cease just below periphery. Spire about U 
times aperture with canal, angle about 40°. outlines quite straight. Whorls, 
apart from protoconch, about 6, regularly increasing, flat, body-whorl 
sharply angled at periphery, base flatfish. Suture canaliculate. Aperture 
Hubrhomboidal, interrupted below bv a narrow small canal, bent backwards 
and strongly to left. Outer lip broken. Columella vertical with strong 
fold margining canal and weaker subparallel one a short distance above it. 
Inner lip highly callous, spreading over parietal wall and a short distance 
beyond columella, sharply limited. 

Height, 6*5 mm.; diameter, \ mm. 

Typo and several paratvpes, from Target Dully (Awamoan), in author * 
collection. Also occurs at Ardgowan ; Pukeuri; Awamoa Beach ; Clifcien, 
Southland (band Or—Ototaran ?); and Pourakino, Riverton. 

Subspecies robustum u. subsp. 

Differs in its rather wider spire (angle about 43°) and less cancellate 
appearance, due to weaker spirals but stronger axials. These are slightly 
blunter and fewer (about 18 on body-whorl), so that interstices are wider. 
Otherwise there is no difference. 

Height (estimated), 7 imn.; width, 4*5 mm. 

Holotype (upper whorls lost and columella damaged), from Taradale 
Bridge (Hawke’s Bay—Pliocene), in the author's collection. 

Ataxocerithium nodicingulatum n. sp. (Plate 51, figs. Sa t 86, 8c, 8 d.) 

Shell moderately small, irregularly conical, with nodulous cancellate 
sculpture and rounded periphery. Protoconch, obliterated in most speci¬ 
mens, of a few conoidal turns, several whorls follow, ornamented only with 
flexuous axial ribs. At initiation of cancellate sculpture are 2 bold spirals, 
quickly increasing by intercalation on later whorls to 3, 4, and up to 9 or 
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11 suboqual spirals on body-whorl and extending over base; interstices 
wide while the ribs are few but narrower when they are many; towards 
canal ribs become fainter and smoother. Axial sculpture consists on the 
upper whorls of rather bluntly rounded ribs (about 20 per whorl) with 
considerably wider interstices, intersections with spirals raised into verti¬ 
cally compressed nodules, but on body-whorl axials quickly diminish in size 
and prominence and crowd together, becoming of same strength and width 
apart as spirals so that a much finer cancellation is produced. At same 
time whorls become slightly discontinuous, body-whorl appearing greatly 
narrowed, so that shell presents a characteristic appearance near aperture. 
Spire more than twice height of aperture, sharply pointed ; angle about 
35 n , but this is variable spire being slightly concave above, then swelling 
out, then contracting on body-whorl, and suddenly diminished on base ; the 
different changes in outline and direction impart a somewhat Eulimclloid 
appearance to shell. Whorls (apart from protoconch) about 8 or 9, early 
ones flat, later ones convex, body-whorl regularly rounded to convex base. 
♦Suture deeply incised, often canaliculate. Aperture subovate, angled and 
channelled above, produced below into a short deep canal, twisted back¬ 
wards and to left. Outer lip regularly and strongly convex. Columella 
vertical, with strong plait margining canal and generally another strong 
one medially, not parallel to lower one, and sometimes almost obsolete. 
Strong plait on parietal wall near outer lip, which bears a series of teeth 
some distance within aperture; these, however, are not well developed 
unless outer lip is thickened. Inner lip spreading as a well-defined callus 
over parietal wall, part of base, and beyond columella, forming there a 
distinct cavity but no umbilicus. 

Height, 7*5 mm. ; diameter, 3 mm. (holotype). Height, 11mm.; 
diameter, 4 mm. (paratypo). 

Type and many paratypes, from Target Gully, in author’s collection. 
Also from Pukeun. Ardgowan, and Awamoa Beaoh. 

In sculpture this shell is almost the same as A. j pyramidale , and there is 
the possibility that it is only the gerontic fqjm of this species. This might 
explain such differences as rounded periphery, change of ornament near 
aperture, &c.; but the inconstant spire-angle and direction, more slender 
shell, and different implanting of upper columellar plait seem to remove 
it from the other species. Moreover, the two forms, though occurring 
together in the same localities, aro so readily distinguishable in all stages 
by shape of periphery that it seems best to treat them at present as 
distinct specios. 

Ataxocerithium quadricingulatum n. sp. 

Shell fairly small, with nodulous cancellatc sculpture and bluntly anglod 
periphery. Apical whorls and outer lip lost. Four narrow and blunt 
spirals per whorl, interstices wider; another rib emergos on base from 
suture and two more at equal distances below this, finer riblets appear 
on neck of canal, and between each pair of main ribs there is near aperture 
a finer interstitial riblet. Narrow and rather sharp axial ribs (about 25 on 
body-whorl) cross spirals and are raised at intersections into blunt tubercles. 
Only the four main riblets on body-whorl are prominently tuberculate, the 
next one is much Jobs strongly nodulous, and remainder almost smooth. 
Angle of spire apparently about 35°. Suture incised. A strong columellar 
plait margins canal, which is long and twisted. 

Height, ?; width, 5 mm. 



Finlay.— New Shell# from New Zealand Tertiary Beds . 477 

Type, fr° m Petano, in collection of New Zealand Geological Survey. 

This shell uas included by Suter amongst specimens of A. suteri Marwick 
and labelled “ Newtomella n. sp.” It lias strong affinity with A. nodi- 
cingulalum , from which it is probably descended, just as A. pytamidale subsp. 
robuslum may be the successor to A. pyramidale. It is distinguishable, 
however, by its less prickly nodules, unchanged body - whorl sculpture, 
differently shaped canal, and apparent absence of an upper columellar 
plait. It also has analogy with A. buttoni (Wun.. though this has different 
spiral sculpture. 

Besides the four new species or varieties of Ataxoceuthium described above, 
four others have been named from the New Zealand Tertiary. These are 
A . huttoni Cossm., A . perplexum M. & M., A. suteri Marwick, and 
A. tricing ulatum Marwick. 

A. huttoni Cossm. is readily distinguished by its low and convex spirals 
with narrow interstices, the spirals being practically confined to base and 
spaceB between axial ribs. Axials numerous, sloping forward, sharply 
convex, and without nodules, interstices a little wider. There are 5 spirals 
per whorl and about 7 more on base; axials number about 30 on body- 
whorl. Shell is fairly large and relatively wide, angle of spire about 45°. 
Locality, Castleclifi. The type, which was stated by Suter to be apparently 
lost, has been rediscovered amongst the Geological Survey material, and is 
now in that collection. The writer agrees with a manuscript remark by 
Mr. Marwick regarding this species: u The locality, Hampden, given by 
Hutton and Suter should be deleted, as Dr. Marshall’s extensive collections 
have given a better idea of that fauna.” The Ham|>den record is possibly 
based on a fragment of the somewhat similar Alectrion socialis (Ilutt.), 
which does occur there. 

A. perplexum M. k M., described by Marshall and Murdoch* from 
Nukumaru, is really a Cerithidca, very close to C. biearinata Gray, and is 
possibly only this species with the keels rubbed off. Many specimens of 
A . perplexum M. & M. have been found during the last year, but all are highly 
polished and worn, and until the discovery of better-preserved specimens 
Marshall and Murdoch’s species should stand, as Cerithidea perplexa M. & M. 

A. suteri Marwick: This species is described on page 195 of this volume. It 
comes from Okawa Creek shell-bed, Ngaruroro River (Geol. Surv. loc. 10fi3), 
and also from Petane, and is a very distinct form. Its exceptionally 
tall spire (angle about 20°) characterizes it at once; there are 3 coarsely- 
nodulous cinguli per whorl, and 3 more on base, nodules are in line on 
successive spirals, and roughly indicate axial ribs as strong as spirals, 
interstices between spirals and axials are sublinear. A figure of this species 
(Plate 51, figs. 9n, 9ft) is given in order that its characteristic sculpture may 
be contrasted with that of the other species described. 

A. tricingulatum Marwick, from the same locality (Okawa Creek), is 
also described in this volume (p. 194). It is very similar to the previous 
species in sculpture, but axial ribs arc more distinct and numerous, nodules 
smaller and finer, and the three basal ribs almost smooth. It is at once 
distinguished by its shape, the spire being much less acute (angle about 35°) 
and suture much more deeply incised. Besides the type, only two specimens 
from Nukumaru (in author’s collection) are known. 

* P. Marshali. and R. Mcrdoch, Some New Fossil Species of Mollusca, Trans . 
N.Z. Inst., vo). 51. p. 254, 1919. 
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Khv to the New Zealand Species of Ataxoi krithwm. 

Shell acieul&r, spire more than three times height of aperture .. A. tvteri. 

Shell not ho elongate, spire not more than twiee height of Aperture. 

(].) Axial ribs smooth, much more prominent than spiral 

ribs which are confined to base and interstices .. A. hvttoni. 

(2.) Axial ribs nodulous. 

(A.) Periphery sharply angled. 

Spirals equally nodulous. 

Axials rather weak and narrow .. A. pyra midale. 

Axials strong and wide .. .. A. pyra midale subsp. 

rohufitum. 

(B.) Periphery convex. 

(AA.) Four or more spirals per whorl. 

[a.) Periphery regularly rounded, 

rather finely cancellatc ap¬ 
pearance .. .. A. nodinngulalum. 

(b.) Periphery Bubangled, rather 

coarsely cancellatc appear¬ 
ance ' .. .. A. quadricingulatunu 

(BB.) Three spirals per whorl .. .. A. triringulatvin. 

Chione (s. str.) crassitesta n. sp. (Plate 50, figs, hi, Ifc, lc.) 

Shell trigonally ovate, extremely swollen and solid, radial and concentric 
ornament prominent. Beaks very prominent, inflated, situate at anterior 
third of length. Anterior end shorter, angularly ovate, dorsal margin 
twice strongly sinuated. Posterior end subangled in two places, obtusely 
dorsally and relatively much more acutely ventrally ; basal margin flatly 
rounded. Lunule heart shaped, fairly distinct, short but extremely wide. 
No escutcheon. Strong squarely rounded radial ribs cross the whole sur¬ 
face, becoming subobsolete posteriorly (about 30 can be counted on the 
type; in C. stuchbun/i (dray) they roach 40 or more). Very prominent 
ioliucenUM concentric ribs decussate the radial sculpture, are rather narrow 
(interstices two to three times their width), and are most strongly developed 
anteio-medially. (In ('. stachburyi (dray) concentric ribs are much finer, 
sharper, and more numerous.) Margins finely orenulatc except posteriorly, 
creniilutions regular, but indications of development of coarser ridges on 
posterior ventral part; tins has taken place in C. Stuckburyi (dray). Hinge 
very solid and strong ; similar to that of C. atiu'hburyi (dray) except that 
anterior cardinals in each valve are more nearly vertical, other cardinals 
are relatively stouter and more deeply cleft, and hinge-line projects farther 
into shell beneath median tooth. Nymphs very strong and prominent. 
Posterior adductor-scar slightly larger, but the anterior more sunken. 
Pallia! line distinct, distant from margin, sinus short and acutely trigonal. 


Length 
Height 

Width (two valves) .. 

Holotype, from dlifden, near Cape Kidnappers (Pliocene), in author’s 
collection—collected by Dr. Benson. Paratypes in Otago University School 
of Mines collection. 


C. crownlento nov. 


C. stuckburyi (Gray), ^ (Gray> 

Normal Form. Auokland ' Illlan(U . 


47 mm. 
43 mm. 
43 mm. 


47 mm. 
40 mm. 
20 mm. 


65 mm.- 
50 mm. 
36 mm. 
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The nearest Recent relative to this shell is the massive variety of Chiom 
stuckburyi (Gray) found at the Auckland Islands. From this it is easily 
distinguished by its different dimensions, lunule, sculpture, and pallia] 
sinus. Mr. Marwick has collected, in the Hawke’s Bay District, great 
numbers of a form which in thickness is intermediate between C. stuckburyi 
(Gray) and the present species, but otherwise is nearer the Recent shell. 
Since typical forms of C. stuchbunji art* found fossil in the Greta beds, which 
are older than those at rlifden, C. crassitesta is probably not ancestral but 
an offshoot from the C. stuckburyi line. 

Conus (Lithoconus) triangularis n. sp. (Plate 48, figs. lUo, 106.) 

Shell small, apparently rather thin and fragile. Protoconch lost in both 
specimens seen, but apparently projecting above perfectly flat spire. Whorls 
at least 6, with linear sutures hardly distinguishable from sculpture-lines, 
horizontal above, but acutely keeled at periphery of body-whorl, forming 
an almost perfect angle of 65°, then rapidly sloping to canal, but slightly 
indented iu two places—just b£low keel and a little above canal. Spiie- 
whorls, and that part of body-whorl above keel, bear 4 strong spiral cords, 
of which inner and outer are wider and flatter than middle pair; the rest 
of body-whorl covered over whole surface with rather strong and closely-set 
spiral cords, low and rounded, a little less than their own width apart. 
Aperture filled with hard matrix, but evidently very narrow ; columella 
twisted m front. Posterior sinus, as indicated by lines of growth, is 
apparently extremely si allow, and removed from suture. 

Height, 16 mm.; width, 15 mm. The paratype has the corresponding 
dimensions 17 X 16J mm. 

Type and one paratype, from Kakanui (on the beach near the quarry, 
from tuffs below the limestone), in author s collection. 

This is the second representative of Lithoconus that has been found in 
New Zealand. Conus (Lithoconus) abruptus Marshall occurs at Pakaurangi 
Point, but the Kakanui shell is hot related to it except subgenerically, 
differing in its squat shape, much more acute keel, and totally different 
sculpture. Here, again, the nearest ally is Australian, Conus (Lithoconus) 
dennanti Tate, of Balcombian and Janjukian bods, and these two are very 
closely allied. The crown of C. dennanti is a little concave, that of the 
New Zealand shell almost perfectly plane. Harris (Cat. Tert. Moll., pt. 1, 
p. 33) comments on the sharpness of the keel of C. dennanti; that of our 
shell is sharper still and the angle somewhat smaller. The Australian shell 
is rather elongate (33 X 20 mm.), approaching more the shape of C. a?)ruptus 
Marshall (20x11 mm.), the ratios of height to width being— Conus abruptus 
Marshall = 1*82 ; Conus dennanti Tate ~= 1*65 ; Conus triangularis Finlay 
n. sp. = 1*07. The sculpture, keel, and spire of C. dennanti Tate, however, 
remove it from the vicinity of C. abruptus Marshall, but indicate its very 
close relationship to C. triangularis Finlay n. sp., the differences being in 
degree alone. 
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New Zealand Tertiary Rissoids . 

13y H. J. Finla\, M.Sc*., Edmond Fellow of Otago University. 

[Head before the Otago Institute , 12th December, 1022 ; received by Editor , 8 1st December , 
Vc'#«3 . separately , 30*4 Ja/y, 70&/.] 

Rissoids are not usually plentiful as fossils in New Zealand. In the latest 
list of our Tertiary Mollusca (Suter, 1918) nine species of Rissoa and 
Rissoina are recorded ; five of these are also Recent species, and only one 
of the other four is from the Miocene. In the present paper the number 
of Rissoids recorded as fossil from New Zealand is raised to twenty-five, 
fifteen of these being described as new, most of them being from Miocene 
beds. 

Hutton (1873, 1885, 1893) was the first to describe members of this 
family from the New Zealand Tertiary : five of the nine species above 
mentioned were originally described from the Pliocene beds of Petane or 
Castlecliff, one from Awamoa (Miocene), and the remaining three were 
discovered fossil subsequent to their description as Recent species. The 
only addition made to this number in recent years is Rissoina (?) 
obhqupcostata M. & M., described by Marshall and Murdoch (1920a) from 
Hampden. 

Although these small shells are termed Rissoids, Iredale (1915) has shown 
that the tyjie name, Rissoa, should not be applied to any Neozelanic shells, 
and has provided a series of generic names to cover austral forms. His 
scheme marks a decided advance in their treatment, and by it New Zealand 
Recent Rissoids can be reduced to some semblance of order. Strong 
support for his action is given by the ease with which practically all the fossil 
Rissoids so far discovered fall into his groups. Iredale might, however, 
have been more generally explicit in defining his genera. It may be legally 
correct to define a new genus— e.g ., Merelina— by “ proposing it for shelis 
ground around Rissoa cheilostoma Ten.-Woods," but this is extremely 
unsatisfactory for workers who have not access to large suites of actual 
sj>ecimens, and have to rely mostly on literature. To ensure immediate 
appreciation and acceptance of new genera a resume of diagnostic characters 
is imperative. From Iredale’s treatment of the Rissoids it was almost 
inevitable that when his names did come into use some of them should be 
misapplied, and this has already occurred. The genus Estea , in particular, 
seems to have given trouble—the writer has seen one of the spirally lirate 
species determined aR a Subonoba ; and, further, Marshall and Murdoch 
(1920b) have listed Rissoa semisculcata Hutt. as a Lironoba , to which genus 
it bears little resemblance. As far as the writer can see, the following 
diagnostic notes (compiled after study of New Zealand Recent and fossil 
species) represent Iredale’s ideas fairly correctly; he would, however, 
have saved Neozelanic workers much trouble had he given a similar table 
when his genera were proposed. 
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(A.) “ Rmsoa ” (jitotrp. 

Aperture generally suboval and entire ; banal lip hardly channelled or effuse. 

1. Shell thin; axial sculpture prominent (broad low ribs, interstices rather 

wide and either smooth or with slight spiral sculpture); protoconch 
smooth, globose, whorls convex; aperture rotund and subvertical, 
peristome continuous. Haurakia. Type, H. harmltom (Hut.). 

2. Shell moderately solid, clatlirate (distant tine spiral ribs, crofS.ng and 

rendering nodulous the axial ribs, which are also rather distant, wide 
but with a sharp edge, base generally with a few smooth spirals); proto¬ 
conch papillate, spirally striate; whorls convex ; aperture oval, oblique, 
heavily variced, peristome continuous, internally duplicated. 

Aferelina. Type, M. cheilostoma (Ton.-Woods). 

3. Shell similar to Meielintt; protoconch smooth and glossy, dome-shaped; 

aperture thin-edged, rather simple, with or without varix behind, rim 
not duplicated. Linemera n. gen. Type, L. interrupta Finlay 

• (nom. nov. for H. gradata Hutt.. preoco.). 

4. Shell thin, semitransparent; fine»and weak axial and spiral sculpture 

visible through the aperture; protoconch smooth, dome-shaped ; whorls 
lightly convex; aperture ovate-pyriform, the peristome discontinuous, 
thin and sharp. Ovobn. Type, O. striata (Montague). 

5. Shell thin, translucent; cut up into weak spirals by grooves, no axials; 

protoconch smooth, papillate, whorls slightly convex ; aperture sub- 
vertical, ovato-pyriform, poristome continuous, thin and sharp. 

Subonoba. Typo, S.fumata (Sut.). 

fi. Shell very solid; very heavily lirately sculptured (spiral ribs much raised 
and flatly rounded, continuing over the whole surface, interstices deep 
and broad); protoconch smooth (or spirally lirate ?); whorls oonvex ; 
aperture oval, heavily thickened, peristome continuous, internally 
duplicated. Lironoha . Type, L. suterl (Hedley). 

7. Shell solid; strong spiral keels, the intervening spaces with dense axial 

foliations; protoconch spirally striate; whorls strongly shouldered; 
aperture rounded ; peristome continuous, thick and blunt. 

Anabaihron. Type, A . contabulatum Frfld. 

8. Hhell solid ; sculpture not prominent, and when present generally confined 

to the lower whorlB. (The whole surface may be smooth, or traces of 
spiral grooves may be present; thero may be flattish oblique axials 
on the lower whorls; there may be a subobsolete sculpture of axial % 

ribs crossed by spiral cords; or there may be a few spiral cords only. 

Both axial and spiral ribs, when present, are low and flatly rounded, and 
often almost obsolete.) Protoconch small, conical, smooth; whorls 
almost flat; aperture highly distinctive, perpendicular, subcircular, with 
a narrow, rather sharp, and often reflected edge, but much thickened 
internally, no exterior varix; peristome generally continuous, often 
reflected all round. Estea. Type, B, zosterophila (Webster). 

9. Shell thin; soulpture generally absent (when present confined to micro¬ 

scopic spiral grooves); protoconch small, globose, smooth; whorls 
convex, suture often margined below; aperture subcircular, peristome 
generally discontinuous, thin and sharp. 

Notosetia, Type, N. neoxclanica (Hut.). 

10. Shell moderately thick, pupoidal; sculpture inconspicuous (smooth, spirally 

lirate, or ridged); protoconch large and globose ; whorls slightly convex, 
elongate; aperture semilunar, extended beyond the body-whorl, peristome 
duplicated, the inner tip produced forward with a sunken space behind it. 

Amphithalamvs. Type, A. inclusa Carp. 

11. Shell rather thin, tall and cylindrical; sculpture obsolete (but strong 

growth-lines often present); protoconch large and globose, often pro¬ 
tuberant, whorls slightly convex, very elongate; aperture similar to 
that of Amphithalamus but narrower and more appressed. 

Epigrus. Type, A*, ischna (Tate). 


16—Trans. 
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(B.) “ HissorsA *’ (Jnoup. 

Aperture Homilunar, anteriorly effuse or channelled. 

12. Shell solid, elongate, with Btrong sculpture (generally strong axial riblets 

crossed by fine spirals, but the latter may be absent); protoconch 
small, domo-shaped ; whorls convex ; aperture obliquely oval, channelled 
Mow and above, peristome continuous, thickened. 

RUaoimt. Type, R. inca O'Orb. 

13. Shell thin, white and highly polished ; shell apparently smooth, sculpture 

very inconspicuous (very tine spiral grooves only, sometimes over the 
whole surface, sometimes only a few prominent grooves on the base); 
protoconch minute, flattened; whorls nearly flat; aperture pear- 
shaped, often truncated below, poristome continuous, outer lip moderately 
thin, blunt, but reinforced by an external varix. 

Xnzfba. Type, A\ emaryinata (Hutt.). 

14. Shell thin or solid; smooth (rarely with microscopic spiral grooves); 

protoconch minute, globose; whorls flattened to convex; aperture 
pyriform or ovate, peristome continuous, hardly thickened. 

Danlanula. Type, D. olivacea (Hutt.). 

(C.) Skenblla. 

Shell depressed, orbicular, umbilicated. 

15. Shell depressed, umbilicated ; smooth; protoconch flatly convex, rather 

large ; whorls convex ; aperture large, subcircular. 

Skerudla. Type, S. georyiana Pfr. 


Of the above genera, Mcrelina , Onoba , Subonoba , Anabathron , Am phi- 
thalamus , and Skenella are as yet unrepresented in the New Zealand 
Tertiary, while Haurakia , Lironoba, Notosetiu, and Epigrus are here 
recorded for the first time. The best-represented genus is Estea, with 
five species; then Linemera , with four. 

Descriptions of the new species are appended, also notes on the other 
recorded species ; to facilitate identification a key to the fossil genera and 
species is also appended. The thanks of the author are due to Mr. J. 
Marwick, of the New Zealand Geological Survey, for the drawing of the 
figure for Estea polysulcata . 

Haurakia mixta n. sp. (Fig. 1.) 

Shell minute, ovate, axially eostate. Protoconch blunt, of about 
1} smooth conical whorls ; shell-whorls 2, flattish ; body-whorl subangled 
at periphery, base rounded. About 19 flatly rounded axial ribs on last 
whorl, interstices generally narrower; ribs pass from suture to suture on 
spire-whorls but suddenly diminish on reaching periphery of body-whorl 
and rapidly die out just below it. A strong spiral groove crosses ribs just 
below suture, but otherwise there is apparently no spiral sculpture in 
interstices or on base. Spire conical, a little higher than aperture, outlines 
almost straight. Suture inconspicuous. Aperture squarely ovate, subangled 
above, flattened below. Peristome nearly continuous, sharp. Columella 
vertical, subtruncate at base. Imperforate. % 

Height, 1-2 mm.; diameter, 0*7 mm.; height of aperture, 0-5 mm. 

Type, from Castlecliff, in the author’s collection. 

The species has analogy with H. hamiUoni (Sut.) and H . huUoni (But.), 
being in some respects intermediate between them. It is probably juvenile, 
but is distinctly characterized by its flattish whorls, squat form, and infra- 
sutural groove. 
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Haurakk oamarutica n. sp. (Fig. 2.) 

Shell small, oval, imperforate, axially costate. Protoconch of smooth 
globose whorls, pullus large. Shell-whorls about 3, convex, body-whorl 
regularly rounded. Narrow unequally-spaced axial ribs cross whorls, about 
30 on body-whorl, fading out on base ; interstices generally a little wider 
than ribs and bearing fine spiral striae. A varix marks outer lip. Both 
spirals and axials often quite worn off. Spire conical, higher than aperture, 
outlines almost straight. Suture well impressed. Aperture ovate, angled 
above. Peristome continuous, slightly thickened, basal lip somewhat 
expanded. Columella arcuate, hardly expanded. Umbilical area with a 
small narrow impression. 

Type : Height, 1*4 mm.; diameter, 0-8 mm.; height of aperture, 
0*5 mm. 

Largest paratype : Height, 1*9 mm.; diameter, M mm.; height of 
aperture, 0*7 mm. 

Type and many paratypes, from Target Gully, in the author’s collection. 

Very close to H. huttoni (Sut.), but separable by its thinner and 
irregular ribs with spirally-striate interstices, and its constantly much 
smaller size. The figure shows the shell in a sloping position, hence the 
spire is somewhat foreshortened. 


Linemera n. gen. 

Shell superficially similar to Merelina i.e., with clathrate sculpture— 
but protoconch adpressod, smooth, glossy, and dome-shaped, with incon¬ 
spicuous sutures, instead of being projecting, spirally grooved, dull, and 
paucispiral, with deep sutures, as in Merelitia. Aperture with thin edge, 
sometimes thickened behind with simple varix, without a second projecting 
rim inside, rather effuse at base. Chink-like umbilicus generally present. 

Type, L. interrupta nom. nov. (Riwoa grad at a Hutt.; Philippi’s usage 
of the same name for an Italian fossil has many years’ priority). 

Iredalc has already indicated the presence of this group in Australian 
waters (1915, p. 448); here undoubtedly belong Rissoa filociacta Hedley 
and Petterd, Merelina sculpt ills May, and perhaps Alvania thouinensis 
and A. mprasculpta , both of May. The axial sculpture is often 
reminiscent of Haurakia , and a common feature is a slight indentation 
and a stronger spiral rib near the upper suture. True Merelina occurs 
only in the Recent fauna of New Zealand, and, though like Linemera in 
sculpture, is probably more closely allied to Anabathron and Attenuata , 
which have similar lirate embryos. Riasoa pingue Webster is the only 
Recent representative of Linemera in New Zealand. 

Linemera minuta n. sp. (Fig. 3.) 

Shell minute, oval, clathrate, imperforate. Protoconoh of 2 globose 
glossy whorls, nucleus minute, rapidly enlarging. Shell-whorls about 
2, indistinctly shouldered just below suture, then flatly convex; body- 
whorl bluntly angled, base almost flat. Axial soulpture commencing first, 
consisting of strong bluntly-rounded ribs, sloping forwards and reaching 
from suture to suture, interstices narrower; they number about 19, and 
cease just below line of suture on body-whorl. Axials crossed by much 
weaker spirals, indistinct on early whorls, 4 on penultimate whorl, broad 
and flatly rounded (interstices sublinear) and cutting up axials into blunt 

16* 
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laterally-elongate tubercles. A fifth spiral emerges from suture-line on 
to base ami is slightly crenulated by ends of axials; below this are 2 
smooth and much fainter ribs, the rest of base smooth. Spire a little higher 
than aperture. Suture much impressed. Aperture slightly oblique, sub- 
ovate, angled above, effuse below. Peristome discontinuous. Outer lip 
thin, but does not appear to be finished. Columella slightly oblique, 
arcuate. 

Height, 1-5 mm.; diameter, 0*9 mm.; height of aperture, 0*7 mm. 

Type and two paratypes, from Pukeuri, in the author s collection. 

Very close to L. pingue (Webster). No specimens of this species have 
been available for comparison, and Webster does not state the number 
of axials per whorl, but from the description and figure his species would 
seem to have weaker axials and a rounder body-whorl than the fossil shells. 
The specimens are not adult, but, in view of the slight differences noted, 
it is probable that actual comparison of adult shells of the two species 
would show wider divergence ; till then the fossil species is best treated 
as distinct. 

Linemera interrupta (Finlay). 

Rissoa gradata Hutt. (not of Phil.). 

This species has also considerable analogy with L. pingue (Webster), 
but is characterized by its irregularly-placed spiral ribs, these being crowded 
anteriorly, but almost absent posteriorly, so that spire-whorls have only 
two distinct ribs close to suture below. There are, however, traces of 
faint flattish ribs with linear interstices between these and suture above, 
and a distinct groove crosses ribs just below suture. Z. fUocinda (H. & P.) 
is a very similar shell, but has more regular spiral ribs. 

Linemera pukeuriensis n. sp. (Fig. 4.) 

Shell moderately large for the genus, elongated, clathratcly sculptured, 
rather thin, imperforate. Protoconch of 2 smooth and shining lowly- 
convex whorls, nucleus minute, swelling rapidly, sharply marked off from 
the sculptured whorls. Shell-whorls nearly 4, convex, body-whorl regularly 
and gently rounded. Four thin spirals per whorl, interstices many times 
their width ; spirals equidistant, but a wider concave space between the 
first one and suture above. Another strong spiral emerges on base from 
suture-line, and 4 weaker but similar spirals cross remainder of base, the 
lowest often obsolete. Axials begin at same time as spirals and are narrow, 
sharp, and distant, interstices variable but about two to three times their 
width ; axials about 18 on body-whorl, very soon dying out below fifth 
spiral, so that remaining basal spirals are much less crenulated than the 
others ; points of intersection on higher spirals slightly raised into elongated 
and rather sharp tubercles. Spire about twice height of aperture, outlines 
nearly straight, but body-whorl turns slightly upwards near aperture 
whioh is thus thrown forward basally and axis of shell seems curved. 
Suture well impressed. Aperture ovate, oblique, projecting basally. Peri¬ 
stome continuous; outer lip with sharp edge but considerably thickened 
just previously by a strong varix. Columella slightly oblique, arcuate. 
Inner lip projects prominently as a sharp edge, producing a shallow 
umbilical chink, surrounded by a very blunt and low basal carina. 

Height, 2-5 mm.; diameter, 1*2 mm.; height of aperture, 0*8 mm. 
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Type* and many paratypes, from Pukeuri, in the author's collodion. 
Also from Mount Harris. 

This shell has only superficial analogy with the Kecent M. cheiloxtoma 
(Ton.-Woods), though resembling it in appearance. 

Linemera awamoaensis n. sp. (Fig. 5.) 

Shell small, elongated, finely olathrately sculptured, rather thin, imper- 
forate. Protoconch as in L. pukeurimm. Shell-whorls nearly 3, lowly 
convex, body-whorl regularly rounded. Six very fine spirals per whorl; 
uppermost relatively distant from suture above, leaving a concave shoulder 
between ; lowest nearly masked by suture below ; interstices several times 
their width. Four more similar and equally-spaced spirals on base, and 
sometimes traces of a fifth. Axials commence at same time as spirals, 
are very fine ami numerous, bluntly convex, interstices subequal to them 
or a little wider. Axials number about 36 on body-whorl, but are less 
numerous on earliest whorls; they die out just below suture-line on base. 
Axials stronger than spirals and but little nodulous at points of inter¬ 
section. Spire about 1£ times height of aperture, outlines faintly convex, 
body-whorl turning up as in L. pukeuriensix. Suture well impressed. 
Aprture ovate, a little oblique, projecting basally, larger than in 
L. pukeuriemis , and the continuous peristome not so much thickened 
inside the sharp edge, though an aj>ertural varix is distinct. Columella 
slightly oblique, arcuate. Inner lip as in L. pnkeuriermx. 

Height, 2-1 mm.; diameter, M mm. > height of aperture, 0*8 mm. 

Type and four paratypes, from Awamoa, in the author’s collection. 

Easily distinguished from its near relative M. pukeuriemi# by shorter 
spire and much finer sculpture. 

Lironoba polyvincta n. sp. (Pi#. 6.) 

Shell small, conical, imperforate, solid, staged. Protoconch of 2 finely 
but strongly lirate lowly-convex whorls, interstices between lirae linear. 
Shell-whorls 3, not shouldered, lightly convex, body-whorl regularly 
rounded. The shell proper, which is abruptly marked off from embryonic 
whorls, has 5 narrowly-rounded strongly-projecting spiral ribs per whorl, 
lowest twq subequal and strongest, next two weaker, and uppermost one 
inconspicuous, margining suture above. On later whorls a faint rib margins 
lower suture, this emerges on base as a rib as strong as upper ones ; 3 more 
equidistant and gradually weakening ribs extend over rest of base. Inter¬ 
stices between ribs about three times their width but become a little 
narrower on base ; they are crossed by regular fine growth-lines, but no 
dense axial foliations are present. Spire gradate, about lj times height 
of aperture, outlines straight. Suture well impressed, margined below 
and above. Aperture very little oblique, ovato-polygonal, peristome con¬ 
tinuous, much thickened by a strong exterior varix, internally duplicated 
by small raised rim. Columella arcuate, inner lip raised, but no umbilical 
chink, encircled by a slight basal ridge. 

Height, 2*3mm.; diameter, 1*2mm.; height of aperture, 0*9mm. 

Type and several paratypes, from Pukeuri, in the author’s collection. 
Also from Target Gully. 

The genus is new as a fossil in New Zealand. It has much narrower 
and more numerous ribs than the Recent L. suteri (Hedley); though the 
protoconch is spirally lirate, it is here referred to Lironoba rather than to 



486 


Transactions . 


Anabathron , as there is no trace of dense axial foliation, the whorls are 
not strongly keeled, and the peristome is duplicated in the same manner 
us in L. a uteri (Hedley). Target Gully s|>eciinens are smaller, slightly 
more compressed vertically, and the two lowest spirals art' more strongly 
marked on emergence from the protoconch than in Pukeuri shells ; but 
as then 1 are only two examples from Target Gully in the author’s collec¬ 
tion the slight differences observed may not be constant and hardly justify 
the creation of even a variety. 

Lironoba charassa n. sp. (Fig. 7.) 

Shell small, conical, imjicrforatc, solid, staged. Only a small portion 
of protoconch remains ; it has strong spiral ribs with linear interstices, 
and is sharply marked off from shell proper. Shell-whorls 3, not shouldered, 
lightly convex, body-whorl regularly rounded. Three moderately-wide 
flattened strongly-projecting spiral ribs |>er whorl, lower two subequal 
and stronger, upper one still fairly strong and margining suture above. 
On later whorls a faint rib margins lower suture and emerges on base as 
a rib weaker than other three ; four more equidistant and subequal ribs 
extend over rest of base. Interstices between ribs about twice their width, 
but narrower on base ; they are crossed by regular fine growth-lines. Spire* 
gradate, about times height of aperture, outlines straight. Suture 
well impressed, margined above, and, later, below. Aperture very little 
oblique, more pyriform than polygonal, peristome continuous, much 
thickened by a strong external varix, internally duplicated by a small 
raised rim. Columella arcuate, inner lip raised and thickened, distinctly 
marked off from body-sculpture by a narrow groove, the encircling basal 
ridge very faint. 

Height, 2-5 mm.; diameter, 1*2 nun.: height of aperture, 1 mm. 

Holotype (unique), from Nukumaru, in the authors collection. 

Very close to preceding species ; probably an evolutionary product. 
From its ancestor it is distinguished by its fewer but thicker ribs, while 
the Recent L. suteri (Hedley) has still fewer. In its aperture, basal 
sculpture, and apex L. charassa is much nearer the Miocene species. 

In addition to these last two species, the Australian L. icilsoumsis 
G. & («. and a few other forms have spirally-lirate apices: but these* shells 
correspond so closely to other forms with smooth embryos that,-though the 
difference may eventually prove radical, it would seem unwise oil present 
knowledge to make any separation. 

Estea polysulcata n. sp. (Fig. 8.) 

Shell of moderate size, pupifortn, imperforate, solid, with several spiral 
sulci. Protoconch dome-shaped, of about 2 slightly convex whorls. Shell- 
wrhorls about 4$, almost flat, base regularly rounded. Early whorls 
apparently quite smooth, indications of spiral ribs seen on third whprl, 
and on following whorls low and flat spiral sulci well developed. On 
penultimate whorl, between suture* and periphery, are about 7 spirals, but 
the downward turn taken by body-whorl causes about 2 more to be exposed 
below periphery. About 11 ribs visible on body-whorl, but anteriorly 
base is smooth. Up)>ermost spiral margins sutUTe above, and is followed 
by a wide flat space, then 1 spirals with linear interstices, next 2 spirals 
separated from each other and from adjacent spirals by shallow grooves 
as wide as ribs ; spaces between the remaining basal spirals linear. In 
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early whorls periphery is apparently hu handled, but becomes convex later; 
each whorl clas}* the one above rather closely but leaves margining sutural 
cord imminent; these two facta render the suture subcanaliculate. Spire 
high, about twice height of aperture, outlines pupiform. Aperture ovate, 
laterally compressed, decidedly oblique. Outer lip broken, but apparently 
thin and sharp; peristome nearly continuous. Columella very oblique. 
Inner lip very slightly reflected, spread as a callus over columella and 
parietal wall. 

Height, 3*7 mm.; diameter, 1-4 mm.; height of aperture, 1*2 mm. 
Holotyjie, from Maraekakaho Creek (three miles above junction with 
Ngararoro River, Geol. Surv. loc. 1102 ; horizon Nukuinaruian), in the 
collection of the New Zealand Geological Survey. Collected by Mr. J. 
Marwick. Also one paratype from Nukumaru, in the authors collection, 
collected by Mr. R. 8. Allan. 

Paratype reproduces sculpture of holotyjie exactly except that second- 
lowest rib on base is unduly accentuated, forming almost a blunt carina, 
and faint traces of longitudinal ribs are present. The species is related to 
E. semisulcata (Hutt.), but haft far more numerous and more persistent 
spirals, and a taller and thinner shell; it is still closer to the following 
species, which, from Hutton’s description, seems to be well distinguished 
by its stronger axial ribs, relatively greater width, and lack of spiral 
ornament on base. 

Estea rugosa (Hutt.). 

Only one juvenile specimen of this species has been available for 
examination, so that it is not generically placed with absolute confidence, 
but the figure and description seem fairly definitely to indicate this genus. 
The species combines the types of sculpture shown by E. nnpessa (Hutt.) 
and E. poly sulcata Finlay. 

Locality : Petane, Nukumaru. 

Estea impressa (Hutt.). 

Characterized by the stout sloping axial riblets on the lower whorls, 
the infrasutural groove, and the minute size of the shell. Related to such 
Australian forms as E. h'rskawi Ten.-Woods. 

Localities : Castlecliff, Petane, Waikopiro, Nukumaru. 

The Recent E . minor (Sut.)—which Suter reduced to a variety of 
E . zo8terophila (Webster), but which is certainly worthy of specific rank— 
is a totally unsculpturcd relative of this species. 

Estea semisulcata (Hutt.). 

Distinguished by having about \ spiral cords, with linear interstices, on 
the last 1£ whorls only ; otherwise very similar to E. zosterophila (Webster), 
to which it bears somewhat the same relation as E. impressa does to E. minor . 
Localities : (Wlecliff, Nukumaru. 

Estea zosterophila (Webster). 

Locality: Castlecliff (fide Suter, Man . MoU., p. 211). 

This record needs confirmation; it probably is based on a worn 
E. impressa (Hutt.). 
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Notosetia prisca n. sp. (Pig. 9.) 

Shell minute, ovate, body-whorl large in proportion to rest of shell. 
Sculpture of faint growth-lines ; at somewhat regular distances some appear 
more prominent, but are not raised ; a faint furrow emerges from suture 
on body-whorl and marks periphery. Spire very little higher than aperture. 
Protoconch of lj smooth and polished whorls, marked of! by a groove from 
whorls proper, of which there are 8, lightly convex, body-whorl very slightly 
subangled for a short distance in front of suture, which is deep and 
channelled. Aperture oval, oblique, angled above. Peristome discon¬ 
tinuous, outer lip with prominent varix behind, but sharp edge ; slightly 
effuse basally, and angulated medially. Columella short, arcuate, rounded. 
Inner lip distinctly callous but not covering the narrow elongated umbilical 
chink. 

Height, 1 -5 mm. ; diameter, 0*9 mm.; height of aperture, 0*7 mm. 

Type and several paratyjies, from Pourakino, Riverton (Awamoan f)» 
in the author's collection. 

Very close to N. vulgaris (Webster); separable only by its consistently 
smaller size and more tightly clasping spire-whorls. The Recent species 
has not been found fossil, and it is curious to find a form so closely similar 
in beds of at least Awamoan age. The outer lip of the holotype is rather 
more rounded than in the other specimens, most of which have a prominent 
angulation at about the middle. The holotype, too, on account of its fine 
preservation, is almost the only specimen that shows the axial markings 
and median furrow. 

Subsp. paroeca n. subsp. 

Differs from the species only in slightly higher spire and more regularly 
curved outer lip, which slants downwards from suture without any medial 
angulation. Both adult specimens show these differences, but otherwise 
arc so like N pnsca that full specific rank does not seem justified. 

Height, 1*4 mm.; diameter, 0-8 mm.; height of aperture, 0-6 mm. 

Type and two paratypes, from Clifden, Southland (bands 6a and 6c* 
Ototaran ?), in the author’s collection. 

Notosetia sp. 

In the author s collection is a single worn specimen of a species from 
the Kakanui tuffs which somewhat resembles N. micans (Webster). Apart 
from the foregoing s|>ecies, it is the only one of this genus yet known from 
pre-Pliocone beds in New Zealand ; it is certainly new, but description is 
withheld till better specimens are obtained. 

Notosetia sp. cf. subflavescens I red ale. 

Rissoa atomus Suter ; not of Smith (Iredale, 1915). 

Sf>ecimons of a shell very close to, if not identical with, this s]>ecies are 
not uncommon at CastJecliff; they are rather variable, the body-whorl 
being often subangled with traces of microscopic spirals on some specimens. 
They agree with the diagnosis in every point except that of translucent 
test; opacity may be due to fossilization, but in the absence of authentic 
specimens of the Recent form identification is deferred. Notosetia is the 
most difficult and unsatisfactory genus in the Now Zealand Rissoidae. 

The name Notosetia pupa nov. is suggested in place of Rissoa lubrica 
Suter, 1898; preoccupied by R. lubrica Verrill, 1885. 



Finlay.- New Zealand Tertiary Rissoids. 


489 


Epigrus fossilis n. sp. (Fig. 10.) 

Shell minute, elongate-oval, smooth and polished. A|>ox and first whorl 
lost. Whorls very slightly convex, long in proportion to width, loosely 
coiled, regularly rounded and not shouldered, base convex. No sculpture 
except fine flexuous and rather conspicuous growth-lines. Spire elongate- 
conic, evidently considerably higher than aperture Suture canaliculate. 
Aperture oblique, ovato-semilunar, extended beyond body-whorl and sepa¬ 
rated from it by a rather narrow white sunken callosity. Peristome very 
thick and rounded. Columella short. 

Height, at least 1*8 mru.: diameter, 0*75 mm.; height of aperture, 0*7 mm. 

Holytype, from Pukeun, in the author's collection. 

The material consists of a single fragmentary sj>ecimen, hut as the species 
is evidently rare, and the genus has not previously been recorded from New 
Zealand, it has been described. The Recent E. dins unit is (Wats.) and 
E. vereams (Tate) of Australia seem to be related forms. 

Rissoina perplexa n. sp. (Fig. 11.) 

Shell minute, rather short, stout, almost imperforate, opaque, but slightly 
shining. Protoconch of about 2 convex whorls, apex minute, volutions 
very regular, forming a low but wide dome, sharply marked off from shell 
proper. Three post - embryonic convex whorls, base regularly rounded. 
Distant broadly-convex axial ribs cross whorls from suture to suture, 11 on 
body-whorl, faint at extremities, but gradually swelling at middle of whorls ; 
they rapidly diminish in strength near periphery and are absent on base, 
which is quite smooth ; interstices are 2-3 times width of ribs. Spiral 
sculpture absent except for faint swelling margining suture above, and 
fairly strong, blunt angulation at upper three-quarters of whorls; between 
these is a small concave shoulder. Spire bluntly conical, about 1J times 
height of aperture, outlines lightly convex. Suture impressed, submargined 
below. Aperture suboval, oblique, both from left to right and from front 
to back, projecting farthest anteriorly. Peristome complete, sharp, but 
considerably thickened on upi>er part of outer lip, though not much 
elsewhere. A strong basal channel, marked by a semicircular curve in 
peristome ; also a distinct posterior notch in outer lip. Tnner lip not much 
thickened, encircled by a tiny umbilical chink. 

Height, 2«1 mm.: diameter, l mm.; height of aperture, 0*8 mm. 

Holotype (unique), from Clifden, Southland (horizon 6, of Park*), m 
the author’s collection. 

The channelled basal lip seems to indicate that this species is a Rissoina , 
otherwise it has considerable superficial resemblance to Haurakia . It is 
much smaller than any of the Recent species, and the a|>erturc, too, is 
not quite in accord, being perhaps most like that of R . rhathamensis (Hutt.) f 
but the basal channel is less lateral; however, a somewhat similar type 
of notch is shown by Nozeba. Rissoa nana (Lanik.), and especially R . inisera 
Desk., from the PariB Basin (Bartonian and Cuisian respectively) have 
considerable likeness to the new species, but it cannot be said from figures 
alone if they are generically related. It is a question, however, whether 
Iredale’s “ Gordian-knot. solution ” of abandoning almost all northern genera 
m favour of new austral ones will not rather hinder than help when Tertiary 

* J. Park, Geology and Mineral Resources of Western Southland, X.Z. (Jeol . Surr. 
Bull. No. 23 (n.s.), p. 52,1921. 
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species are under consideration. The convenient excuse that “ the particular 
forma that conohologically agree are known, in the few eases that animal 
or opercular features have been studied, to disagree ” is unfortunately not 
available for the palaeontologist, and it will not be the easiest of matters 
to decide at what stage of the Tertiary the line of separation should be 
drawn. 

Rissoina chathamensis (Hutt.). 

R. ruyulosa (Hutt.) (see I red ale, loc. at., p. 453). 

Locality: CastleelifT. 

Rissoina (') obliquecostata M. & M. 

This shell is, as its describers remark, * very different from any other 
of our Recent or fossil Rissoids." It does not look adult, though this 
cannot well be judged from a figure, and is quite probably not a member 
of this family at all. The “narrow subperforation at the side of the 
columella, bounded by a small funicular ridge which curves round to the 
basal lip, 11 is not reminiscent of any Rissoid. 

Locality: Hampden. 

Nozeba Candida n. sp. (Fig. 12.) 

Rissoina emanjimta (Hutt.): Muter, N.Z. Geol . 8un\ Pal. Ball. No. 8, 
p. 82 (not of Hutt.). 

Shell small, trajiczoidal, imperforate, polished, milk-white, loosely 
coiled, base truncate, with a few spirals. Protoconch minute, smooth, and 
shining, subheliuoid, nucleus globular. Shell-whorls 5, flatly convex, very 
glossy, the last large, occupying about three-quarters total height, slightly 
flattened below suture. Shell at first sight smooth, but close examination 
shows traces of linear spiral grooves on whorls, more distinct on upper 
ones just below suture ; one or sometimes two on periphery, rather more 
prominent, those on base much more prominent ; these vary in number 
from 4 to about 7, fairly equally spaced, but those near columella closer 
and fainter. A very shallow' sulcus runs parallel with suture just below it, 
giving it an indistinctly margined appearance. Suture distinct but not 
impressed, also very faintly submargined above. Spire conical, not much 
higher than aperture. Aperture subvertical, subtriangular, the almost flat 
basal margin extending nearly whole width of aperture, outer lip descend¬ 
ing to meet it in a gentle curve, union of the two much produced outwards. 
A strong lowly-convex and rather wide varix encircles outer lip, which has a 
bluntly-rounded edge. Peristome continuous, of irregular shape, heavily 
calloused along parietal wall ; a narrow posterior channel in aperture, 
basal lip somewhat effuse and hollowed out, forming a very wide indis¬ 
tinct canal. Columella oblique, covered by the well-marked callus of 
inner lip, meeting basal lip in a bluntly rounded acute angle. 

Height, 2*7 mm.; diameter, 1*4 mm.; height of aperture, 1-2 mm. 

Type and many paratypes, from Pukeuri, in the author’s collection. 
Also found at Ardgow r an and Target Gully. 

This shell has previously been recorded in lists from Awamoan localities 
as Rissoina emarginata (Hutt.). It is easily distinguished from this Recent 
and Pliocene species by the absence of the regular close grooves and the 



Finlay. New Zealand Tertiary Rtssoids. 


491 


differently shaped aperture. In the prominence of the basal grooves and 
almost smooth whorls it resembles N. coulthardi (Webster), but differs in 
its aperture. It is perhaps ancestral to these two Recent species. In the 
type specimen figured the basal margin is not so long and flat as in most 
s])ecimens. 

Var. effusa u. var. 

Differs from the species only in its aperture, which is more effuse and 
projecting below and lacks the strong angulation at junction of basal and 
outer lips. This variety makes a still nearer approach to N. coulthardi 
(Webster), but the aperture remains a little truncate below, basal lip meeting 
columella in an acute angle as in the species. 

Holotype and one paratype, from Pukeuri, in the author's collection. 

Dardanula olivacea (Hutt.). 

A rather solid, totally smooth shell, with liattish whorls. 

Localities: Castlediff, Nukumaru. 

Dardanula rivertonensis n. sp. (Fig. 113.) 

Shell minute, elongate oval, smooth. Protoconch obtusely marked off, 
blunt, of about 2 smooth flatly-convcx whorls. Whorls about 5, flat, 
periphery bluntly angled. Surface* quite smooth. Suture rather well 
impressed, especially in later whorls; body-whorl takes a downward curve 
near aj>erture, and becomes a little separated from penultimate whorl, so 
that suture becomes much deeper anteriorly. Spire conical, nearly twice 
height of aperture, which is subcircular, oblique, angled above. Peristome 
not quite continuous, but ends united by parietal callus. Columella short, 
arcuate, callous. 

Height, 2 mm. ; diameter, 1 mm.; height of aperture, 0*7 mm. 

Holotvpi* and many paratypes, from Pourakino, Riverton (horizon 
probably near Awamoan), in the author’s collection. 

Closely related to D. olivacea (Hutt.) and D. limbata (Hutt.), but smaller 
more slender, and with the aperture more oblique (both from left to right 
and from front to back) and relatively smaller. This is the only pre- 
Pliocene Dardanula . It is interesting that a form so close to the Recent 
species should be abundant in a locality of this age, when up till now it 
has been found nowhere else. The type and a few* other specimens show 
traces of zigzag colour-bands most prominent on the periphery, as in the 
Recent shells. 

Rissoa vana Hutt. 

This name must be omitted from Rissoid lists, as it is a synonym of 
Potamopyrgus badia Gould. The specimens clearly came not from the 
Miocene days at Awamoa, but from the Holocene river-gravels overlying 
these. Every flood of the Awamoa Stream lays a fresh coating of silt over 
the exposed parts of the beds, and, as Melanopsis, Isxdora , Lymnoea , Sphae- 
riwn, and speoies of Potamopyrgus (especially P. badia) are plentiful in the 
stream, it is only to be expected that these should be found, as they all 
are, in a subfossil condition in the surface soils. The occurrence with 
them of numerous small land-shells is further proof of this origin; also, all 
these specimens are in a different state of preservation from the true Miocene 
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Fin. ].— HaumUa mixta n. sp. x 30. Fin. H.—Eslea pidytulcata n. up. v S. 
Kia. 2.-— Haurakia oamnruttcn n. up. X 30. Fig. 9.—A T oto*e<ta prtara n. Bp. X 20. 

Fig. 3.~ Ltnemra mnuta n. sp. > 18. Fra. 10. Epxgrun fonsihs n. sp. / 19. 

Fig. 4.— Lmemerapukeurtensti n. ap. x 14. Fig. 11. —Htftwma perplexa n. Bp. X 19. 

Fig. 5.— L*nemeraawamoae)mai\.Hp. x 20. Fig. 12.— Nozeha Candida n. Bp. > 12. 

Fia. 0. •Ltnmtjlta pdyxnncia n. &p. < 12. Fig. 13. - Dardanula ri vertonensm u. «p 

Fig. 7 r —LtrmobaLkaKma n. sp. 12. X 14. 
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sjwcieH, and frequently retain their colour-bands. One or two juvenile 
shells in the author’s collection, which had been doubtfully named “ ft. vana 
Hutt.,” proved to have exactly the same protoconeh as specimens of 
P. badia gathered both living from the stream itself and subfossil from 
the silt. Suspicion of the identity of the two species was confirmed by 
examination of the type (kindly lent, through Mr. Marwick, by Miss 
Mestayer), so that the name ft. vana Hutt. must be dismissed from faunal 
lists. Potatnopyrgus speleus (Frauenfeld) has been found by the author 
in exactly similar circumstances, occurring with Pliocene fossils from 
Castlecliff. 


Key to Genera. 


Aperture suboval, edge thin, often reflected, much thickened internally, 
no exterior varix 

Aperture with the edge either thin or thickened by means of an external 
varix. 

(1.) Very strong spiraheords .. 

(2.) (Jlathrate sculpture. 

(A.) Protoconeh spirally lirate, dull 
(B.) Protoconeh smooth, glossy 
(3.) Axial ribs most prominent. 

(A.) Aperture rotund, simple ; spirals rarely presont 
(B.) Aperture obliquely ovate, channelled below, spirals 
generally present 
(4.) Surface almost smooth. 

(A.) Shell white, highly polished, aperture channelled below .. 
(B.) Shell white, smooth, tall and cylindrical, aperture sepa¬ 
rated from the l»ody-whorl by a groove 
(C.) Shell smooth or faintly spirally lirate, whorls convex, 
aperture simple, rotund 

(D.) Shell smooth, whorls tfattish or convex, aperture ovato- 
pyriform, slightly channelled below.. 


tistea. 

Lironoba . 

Merelina . 
Linemera. 

Hnurakiu. 

Rwsoina. 

Soztba. 

Epiyrut*. 

Motosetia. 

bar dan via . 


Key to Species. 

Genus Haurakia. 

1. About 20 axial ribs per whorl, with an infrasutural groove, 

whorls flattish .. .. .. .. H. mixta Fiulav. 

2. About 30 axial ribs per whorl, with faint spirals between, 

whorls convex .. .. H, oamaruticu Finlay. 


Genus Linemera. 


1. Two distinct spiral ribs dose to tho lower suture, with a 
smooth band between, also an infrasutural groove .. 
2* Four weak and broad spirals per whorl, interstices linear 

3. Four distinct but thin spirals per whorl, interstices much 

wider; axis Is about 18 per whorl 

4. Six very fine spirals per whorl, interstices much wider; 

axials about 36 per whorl 


L. interrupUi Finlay. 

L. minnta Finlay. 

L. pukeurieims Finlay. 

L. awamoaensin Finlay. 


Genus Lironoba . 

1, Five spiral ribs per whorl, with 4 more on the base, inter¬ 

stices about three times their width .. .. L % polyi'incta Finlay. 

2. Three spiral ribs per whorl, with 5 more on base, inter¬ 

stices about twioe their width .. .. .. L. ckaraam Finlay. 
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Genus Estea. 

1. Shull without sculpture E. zosterophila (Wobster). 

2. Shell with spiral sculpture only. 

(a.) Five spiral cords with linear interstices on the 

last 1J whorls .. .. .. E. semisulcatn (Hutt.). 

(b.) Seven spiral cords on the last 2 whorls, about 

11 on base .. .. .. .. E. polysulruta Finlay. 

2. Sholl with axial rihlets, about 20 per whorl, interstices 

narrower, and an infrasutural groove .. E. impresna (Hutt.). 

4. Shell with subobsolete axials, about 22 Per whorl, and 

5 spirals on the spire-whorls, 3 more on ease .. E. ruyosu (Hutt.). 

(Jenus Notosetia. 

1. Aperture poar-shaped, spire noticeably higher than aperture A\ cl. subflarescens Ire- 

dale. 

2. Aperture subcircular, spire almost equal to aperture .. A\ paroeca Finlay. 

3. Aperture subrhomboidal, spire subcqual to aperture but 

rather immersed, last wnorl very large .. A*, prisca Finlay. 

Genus Epiyrus . 

1. Shell with elongate spire and regularly flatly convex whorls 

and deeply channelled suture E. fossilts Finlay. 

Genus Rissoinu. 

1. Shell elongate, about 10 axials j>er whorl R. chathammHis (Hutt.). 

2. Shell oval, about 30 axials per whorl .. .. .. R. ofdiquecostata M. & M. 

3. Shell minute, short, about 11 axials per whorl .. R. perplexa Finlay. 

Genus Xozeba. 

1. Spiral grooves present over the whole surface, aperture 

pyriform, truncated .. .. .. .. A\ etnaryinutu (Hutt.). 

2. A few prominent spiral grooves on base only, aperture 

subtriangular, very broadly truncated .. N. Candida Finlay. 

3. Ditto, but aperture effuse and produced .. .. N. Candida var. effum 

Finlay. 

Genus Dardanula . 

1. Height of shell about 1] times the width, shell reaching a 

height of 3 mm. .. .. .. .. I). ofivucea (Hutt.). 

2. Height of shell aliout twice the width, shell reaching a 

height of 2 mm. .. .. D. rimtonensis Finlay. 
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The Molluscan Fauna of Target Gully: Part I. 

By H. J. Finlay, M.Sc., Edmond Fellow of Otago University. 

|Read before the Otago Institute, 8th August, 1922 ; received by Editor, 31st December , 1923, 
issued separately, 30th July, 1924.] 
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Since Target Gully' ik the richest fossil deposit in New Zealand, hnd in 
many ways is regarded as a type locality for the Aviamoan horizon, it is 
necessary' that its fauna should be thoroughly examined. Five visits have 
been paid to Oaniaru localities, and some forty to fifty thousand specimens 
have been obtained. Examination of these has shown that the existing 
list of fossil shells from this locality (13a)* is far from complete, and needs 
much revision in its nomenclature. The present paper is a preliminary' 
attempt to deal with this : it consists of lists of new records from four 
Oamaru localities, and a series of notes on the necessary nomenelatural 
changes. A complete list of the Mollusea from Target Gully will be 
presented on a future occasion. 

The followiug species, not previously obtained from this locality, may 
uoav be added to the list. Where a name has been corrected, the old 
name is placed in square brackets after it. To facilitate reference the 
lists are in alphabetical order. An asterisk denotes a Recent spe»ies. 
Probably it will prove, when actual sjjceimens have been compared, tlial 
the “ Recent ” species in these and other lists are not in all cases eon- 
specific with now-living forms, but for the present these names arc' in 
usage and can be* adopted as tentative. 

Aethooola spinifera Finlay and McDowall. 

Alectrion latecostata Sut. 

Bela tenuiUrata (Sut.). [Ptychalractus.] 

*Cadulus delicatulus Sut. (Recorded as fossil previously only from 
Pakaurangi Point.) 

Callanaitis speighti Sut. [Chione. ] 

Chlamy8 chathamensis (Hutt.). [Pccten.] 

Gominella pulchra Sut. 

Cro88ea cf. cancellata (T.-Woods). (New as a fossil.) 

Cucullaea alia var. B Hutt. 

CucuUaea attenuata liutt. 

Gakodea senex (Hutt.). 

*Hexaplex octogonus var. umbilicatus (T.-Woods). [Mutex.] 
*Hexaplex octogonus var. espinosus (Hutt.). [Mutex.] 

* Numbers in brackets refer to the bibliography at the end of the paper. 
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*Lcpidopleurus iredalei Ashby. | L. inquinatus.] (New to the 
Miocene, and the first Chiton recorded from the Awaiuoan.) 

*Murex zelandicus Q. & 0. 

*Nuculana bellula (A. Ad.). |Leila J] 

(hirea uruellcrstorji Zitt. (A juvenile shell, but apparently refer¬ 
able to this species.) 

Pecten beethami Hutt. 

Pecten hntchimoni Hutt. 

*Pleurodon maorianus Hedley. (Previously recorded fossil only from 
Pukeuri.) 

*8axicava arctica (L.). (New lor the Miocene.) 

Sinum miocaenicum (Sut.). 

Struthiolaria subspinosa Marwick. 

Struthiolaria tuberculata Hutt. 

Typhis maccoyi T.-Woods. 

Vejriltum fenestratum Sut. (Also at the Rifie Butts.) 

Vexillum linctum (Hutt.). 

In addition, various authors have recorded the following sjjecies from 
Target dully:— 

Admetc suteri Marsh. & Murd (86, p. 132). 

Adrnete maorinm Marsh. & Murd. (8c, p. 82). 

Aethocola spinifera Finlay and Mcl)owull (3, p. 113). 

Austrotriton neozelanica Marsh. & Murd. (8d, p. 122). 

Calliostoma suteri Finlay (2a, p. 101). 

Calliostoma snteri vur. fragile Finlay (2a, p. 102). 

('outhouyia rovcinna Marsh. & Murd. (8c, p. 80). 

Drillia Uteris Hutt. (8a, p. 249). 

Eulima aoteaensis Mursh. & Murd. (8c, p. 84). 

Enthral sufrallimorpha Marsh. & Murd. (8c, p. 83). 

Ficus suhransennus Marsh. & Murd. (8a, p. 249). 

Ficus imperfeclus Marsh. & Murd. (8a, p. 255). 

Melina zelandiea Suter (8c, p. 77). 

Odostomia pseiulorugnta Marsh. & Murd. (8c, p. 831. 

Venericardia IwUonsi Suter (8a, p. 249). 

Vermicularia ophiodes Marsh. & Murd. (8c, p. 80). 

Notes on Ad mete, Austrotriton , Euthria , and Odostomia will be found 
later on in this pajier. The record of Melina zelandiea Sut. is here con¬ 
firmed (though the name should be Isognomon zelandicum (Sut,), Isognomon 
Solander, 1786, having two years’ priority over Melina Retrius, 1788— 
see 66, p. 303) ; but the identification of Drillia laevis Hutt. is probably 
erroneous. The name Ficus subtransennm is possibly a lapsus calami for 
F. transennus Sut.; if not, it is a nomen nudum , as no such shell has been 
described or figured. 

Of the remaining sjjecies, Ad mete suteri and A . maorium are two of the 
shells termed 44 Menca n. spp.” by Suter in the list of 1916; Calliostoma 
suteri is his 44 Calliostoma n. sp.,” and its variety fragile is his 44 Basilissa 
n. sp.” ; Eulima aoteaensis is his 44 Eulirna n. sp.” ; Odostomia pseudorugata 
is one of his “ Odostomia , 2 n. sp.*‘; and Vermicularia ophiodes is his 
“ Vermicularia sp.” 

Suter’s 4 * Merica (Aphera) n. sp.” is a juvenile shell of Latirus brevi - 
roslris (Hutt.). This species is undoubtedly a Cancellarid, and, though not 
quite typical, apees fairly well with Bivetia as defined by Cossmann. 
A true (undescribed) species of Aphera does, however, occur at Target 
Gully. Suters 44 Sveltia n. sp.” is probably a VexiUum (Fusimitra) n. sp. 
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As regards the “ Barnea n. sp/’ of the list, there is considerable doubt. 

I have a small indeterminable fragment of a shell that may belong to this 
species, and perhaps this was the species Suter referred to ; but in the 
collection of the Otago School of Mines is another shell wliich is so 
labelled in Suter s writing, and which is only a much-twisted left valve of 
Anomia trigonopsis Hutt., with the scars and ornamentation quite distinct. 

An examination of specimens from Target Gully of Modiolus australis 
(Gray) and Monodonta coracina (Troschel) is desirable, as these records 
are very doubtful. 1 have already shown (2a) that the record of Troehus 
ttaratU8 Q. & G. is almost certainly erroneous. 

As regards the nomenclature of the recorded sjiecies, many changes are 
necessary, for the work of Iredale, Hedley, and others has shown that the 
old common names are often wrongly used. Most of the corrections to 
be made in the present list art 1 contained in the tk Commentary ” published 
by Iredale in 1915 (6a). Others are contained in papers contributed by 
the same author to the Proe. Mai. Soc. (6 5, o , d) ; several changes have 
been made by Hedley in various publications (4 a, b) ; some corrections 
were suggested in these Transactions by Cossmann (1); and I have 
advocated various nomenclatural changes (25). The following are the 
necessary changes as regards names of Target Gully shells :— 

Calyptraea maculata (Q. & G.) should be C. novae-zelandiae (Lesson) (6a) 

Chamostraea and Cylherea should rosj>cctivelv be Cleidothaerus (1) ami 
Autigona (6a). 

Circulas helicoid es (Hutt.) and C. politus Sut. are congeneric with the 
Recent C. subtatei Sut. of New Zealand and C. tatei (Angas) of Australia, 
which is the type of Iredale s genus Elachorbis (6a), so that here Circnlus 
must give place to his genus-nanu*. Circulus enujukitus Bartrum (7), from 
Kaawa ('reek, is another member of this genus. 

Leda should be Nuculana (6a), and Lissospira exigua Sut., whioh is 
congeneric with L. micro (T.-Woods), should hi* classed with it as a 
Lissolesta (6a). 

Of the three Pcctens listed, two belong to the genus Chlamys (6a) 
namely, burnetii Zitt. and radiatus Hutt. 

The name Cycbslrema must disappear from the list. There are many 
minute species from Target Gully that fall very well into the genera of 
Jredale’s family Liotiidae (6a), but Cycloslrema , as Iredale lias shown, is 
indeterminable, being too indefinitely characterized. 

Cossmann, after examining specimens of Cyhehnella soror Sut. and 
(\ enysi Hutt., pronounced them both to belong to Bullinella (1). The 
same author states that Leptothyra Jlucluata (Ilutt.) is a Tiburnus (1), but 
Iredale has named this species as the typo of his genus Argalista (6a), and, 
unless it is shown that the two are identical, this is the genus-name it will 
boar. Iredale mentions (6a) that Leptothyra laeta Montrouzor, L. picta 
Pease, and Pseudohotia imperforata Sut. are congeneric, and adopts the 
name Leptothyra (6a) for all; but later (6 d) he has shown that Leptothyra 
was proposed for a different kind of shell, and has introduced the name 
Collonista for these species, with G. picta (Pease) as type. Collomsta 
imperforata (Sut.) has not yet been found fossil. 

Loripc8 t Psammobia, and Tellina glabreUa Desh. should respectively be 
Lucinida (6a), Gari (6a), and Macorna edgari Iredale (6a). 

Murex angasi Crosse falls into the genus Pteronotus (6a), while M . oc/o- 
qonus Q. k G. is placed by Iredale in Perry’s genus Uexaplex (6a). Troehus 
rhathamensis (Hutt.) is the type of ThoristeUa Iredale (6a), but the shell 
so called from Target Gully is distinguishable by its umbilical characters 
from Recent specimens, and will be described later. All the Target Gully 
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Trophons arc members of I redale’s genus Xymene (6 a), being congeneric 
with X. plebejus (Hutt.), the type of this genus. 

Odostomia has been divided genetically by Iredale (6a): 0. pudica 
Sut remains in Odostomia , but 0. rugata Hutt. should be Pyrgulina rugata 
(Hutt.), and 0. pseudorugata M. & M. should accompany it here. 

Simula , Tornatma , Triton idea, and Vulvulella should respectively be 
Tnrricuta (6c), Return (66), Pollia (6a), and Rhizorus (66). 

Kuter’s usage of the name llennconus ornatus (Hutt.) being illegal (26), 
its place must be taken by 11. trnitti (Hutt.).* 

Venericardia pseutes Sut. should lx* V. awamoaensis Harris (26), and the 
record of V. dijfialis (Desh.) should be expunged, being based on juveniles 
of the shell listed as V. subintei media Sut. n. var. 

The shell identified as Cantharidus tenebrosus A. Ad. is not that specie's, 
but a new one, closer to C. sanguineus Gray. 

The type of Crepidula striata (Hutt.) is lost, and the species indeter¬ 
minable ; the shells classed under that name should be C. radiata (Hutt.) 
(26) ’ Hutton’s Pilaeopsis radiatus. The forms recorded as C. costal a 

(Sow.) belong in some cases to (\ radiata (Hutt.), in others to a species 
easily separable from tlx* Recent (\ costata (Sow.), and this name should 
be omitted. <\ incurva Zitt. (which is not identical with (). gregaria Sow.) 
is preoccupied, and has been renamed (\ mlckensi Finlay (26). 

The record of Xymene quirmdus Iredale (Suter’s Trophon hanleyi Ang.) 
refers to a variant of X. lepidus (Sut.), which is plentiful at Target Gully, 
and vanes considerably in size, shape, and ornament, though it is fairly 
constant at Ardgowan. I have found no specimen of X. quirindus in tile 
Miocene, so that the record of this Recent species had better lx* omitted 
from Target Gully lists until authentic specimens are found. It may be 
mentioned here that (Jymahum suteri M. & M. (8c, p. 80) is evidently a 
Xymene , quite close to X.'lepidus (Sut.) and other new Awamoan species. 

Limopsis catenata Sut., described as a new s]x*cies from Target Gully, 
is the juvenile form of L zitteli Iher., common at that locality. 

Alitra armor tea Sut. does not occur at Target Gully, the form found 
then* differing markedly from Otiake and Blue Cliffs specimens. 

Rissoma emarginata (Hutt.) is included in the list, being given as new 
for the Miocene. This n»cord is based on a shell not very common at 
Target Gully, but plentiful at Pukeuri. Good specimens from the latter 
locality are easily obtained, and show that the species, though closely 
related to Nozeba emarginata (Ilutt.) (6a), is certainly distinct, presenting 
characters intermediate between N. emarginata (Hutt.) and N . coulthardi 
(Webster), being probably the ancestral form from which these Recent 
species diverged. 

• Similarly, the Recent Fustnus spiralis (A. Ad.) is not a member of the 
Target Gully fauna, the species occurring there being referable to F. dentatus 
(Hutt.), which should not be treated merely as a subspecies of F . spiralis . 
The occurrence of F . clitnacotus Sut. is doubtful. 

Mr. Marwick is of the opinion that Cardium patulum Hutt. and Proto - 
cardia alata Sut. should be united under the name Protocardia patula 
(Hutt.). It seems probable that Protocardia sera Hutt. is also a synonym ; 
topotypes in my collection Bcem indistinguishable from P. patula . At all 
events, only the latter speoies should be admitted to the lists from the 
Awamoan localities here discussod. 

* Since treating of this species (26) I have discovered that the name Conus braitli 
w also preoccupied, by A. Adams ( Proc . Zool . Soc., 1855, p. 121). I now propose for 
the New Zealand Tertiary species the name Gtno*pira bimutata nom. nov. The shell 
disagrees radically with ftemteonus, and is best left where Suter originally placed it. 
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The record of Gymatium minimum (Hutt.) should be erased from all 
Awamoan lists, and probably from most others, the type of that species 
(which has been found by Mr. Marwick, and which, through his courtesy, 
I have examined) having a tall, slender spire, and in sculpture and 
appearance differing altogether from the form which is common at most 
Awamoan horizons, and which really represents a new secies of Austro- 
triton , very closely related to the Recent A. parkinson iannm (Perry). The 
shell described from Target Gully by Marshall and Murdoch as A. neo- 
zdanica seems to have little in common with that genus, and is more fittingly 
placed in Charonia; a new species I have from Clifden, Southland, iN 
closely related and is undoubtedly a Charonia. 

Tunis regius But. and Borsonia rndis (Hutt.) are characteristic Waiapkan 
species, and really occur, as far as is yet known, only in the Waihao green¬ 
sands. Nothing like them occurs at Target Gully, and both these records 
should be expunged. The existing records of Borsonia from the Awamoan 
(and often other horizons) are mostly based on fractured examples of 
Suter's Ply chair act us pukeuriensis or allied species (which are discussed 
later). 1 have not yet seen any example of a true Borsonia from the 
Awamoan. 

Gorbula canaliculata Hutt. and C. humerosa Hutt. are listed as separate 
species, but are really opposite valves of the same species. All the 
specimens of C. canaliculata that I have, from many Oamaru localities, are 
right valves, and all of C. humerosa are left valves ; all my double-valved 
shells are humerosa on one side and canaliculata on the othei. The two 
forms always occur together. Suter, when examining the ty|>e of C. hume - 
rosa 9 mistook the ligament process for a cardinal tooth, and the dental 
socket for a resiliary pit ; he accordingly described it as a right valve, but 
from the sculpture and his figure it is undoubtedly a left valve. The type 
of G. canaliculata is from Mount Harris, and that of G. humerosa from White 
Rock River; these horizons are both Awamoan and approximately coeval, 
so that when the above remarks are borne in view any doubt as to their 
representing the same species disappears. The specific name humerosa 
has two years’ priority, and should be used to cover all these forms. 

The shells classed in Bela , Ptychair actus, and Borsonia by Suter are 
unsatisfactorily placed in several cases, but their true position is very 
difficult to determine. Ptychalractus tenuiliratus Sut., Bela infelix Sut., 
and B. canaliculata But., whatever their true location may be, are 
undoubtedly congeneric, agreeing in details of general shape and ornament, 
conoidal, many-whorled protoconch, columcllar plications, and distinct 
rounded sinus close to the suture. Cossmann has referred B. canaliculata 
But. to Ptychatractus (1) in the family Fusidae, but the sinus shows that 
these shells are Turrids : possibly the shell Cossmann studied was wrongly 
labelled. Suter’s location in Bela auct.—for which, by the way, Iredale 
has advocated the substitute Oenopota (6a) —is also unhappy, as this genus 
has a different protoconch, and no columellar folds Tate (14) has 
referred what seems to be an essentially similar shell to Cordieria , and 
compared the Australian 0. conospira Tate with the Paris Basin G. mar - 
ginata Desh. and C. turbinelloides Dcsh., but these have quite different 
columellar plaits, and are much more like some New Zealand species of 
Borsonia from the Waihao greensands. Tate’s species agrees very well 
with P. tenuiliratus Sut. in sculpture, apex, and plaits, but is more slender. 
More recently, May (10) has figured Daphnella columbelloides T.-Woods, 
which he places in Buchozia , and this shell seems still closer to the 
Neozelanic P. tenuiliratus Sut. Evidently a homogeneous group of species 
is represented by these shells, and their peculiar nature will probably 
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demand flu* creation of a new genus. Thin will be attended to in a 
revision of the New Zealand Turridae ; in the meantime they may be left 
temporarily in Bela. Fn connection with this note it may be mentioned 
that Da pin tell a varicostata M. & M , rwently described from the beds at 
Awamoa, is a synonym of B. canahculata Sut. The figure does not show 
the important columellar plaits, and the sutures are more sloping than usual, 
but both these differences (as also those mentioned regarding sculpture, 
protoconch, and suture) can be matched by specimens in my collection 
from Pukeuri and Target dully. It is very unusual for the plaits to be 
obsolete, but two of my senile specimens have an almost smooth pillar. 
Probably if the specimens used by Marshall and Murdoch were examined 
they would show this generic feature ; it is to be noted that the diagnosis 
contains the words “ columella . . . with small oblique threadlets 

corresponding with the adjacent spirals,' 1 so that these are probably not 
restricted to the parietal wall as in the figure. Tn all other resp<*cts their 
shell is a typical senile B. canahculata. 

On the other hand, Suter's remaining species of Ptychatractus namely, 
P. nodosoliratuH and P. pukeuriensis— are certainly not congeneric. 
Oossmann places the former in Bela (Buchozia) (1), but it is very doubtful 
if the shells he examined were really P. nodosoliratus Sut. The parcels 
sent to this eminent authority seem to have been somewhat carelessly 
[lacked, as there arc several east's when' confusion of species seems to be 
the only explanation that will account for the remarks made on them 
Lmtopsis aurita , Bela canal iculata, and the species at present under 
consideration. It seems very probable that the last two speeies were 
interchanged, for Cossmann's generic reference in each case seems to apply 
better to the other species, though even then still apparently incorrect. 
P. nodosoliratus is really a Turrid, and it and other congeneric species 
(including Borsonia brachyspna Rut. and Antimitra vexilliformis M. & M. 
will be dealt with in an account of this family; at present it may be left 
in Ptychatractus. 

P. pukeuriensis Sut., however, has little in common with either Fusidae 
or Tumdae, and shows far more analogy with some sections of the 
Cancellaridue. So far as can be judged from figures and descriptions, it 
is congeneric with the Australian shells placed by Harris in Namnu, 
which, however, has a much longer aperture and a canal. The 
characteristically curved columella of Bonellitia is completely absent, and 
the shells bear no resemblance to true New Zealand members of this genus, 
such as B. hampdenenst8 M. & M. CosBinann mentions a deep sinus at the 
extremity of the anterior canal as an attribute of Narona; this is not 
present in P . pukeuriensis Sut., but some of the Australian species show' 
no sinus; in general aspect, detail of ornamentation, columellar plaits, 
shape of aperture and canal, lirato outer lip, and bluntly conical protoconoh, 
slightly askew posteriorly, and with longitudinal plications anteriorly, 
P. pukeuriensis agrees exactly with the Australian Narona group, more 
especially N. ethendgei (Johnston), anil to a less extent N. caperata (Tate). 
Cossniann, in the Essais , vol. 3, has referred the former of these doubtfully 
to Brocchtna , and, apart from this genus, the only other to which these 
shells bear much resemblance is Sveltella. As regards the Australian species 
of this family, both the classification given by Tate in the “ Census ” 

( loc . cit.) and that of Cossmann above referred to seem unsatisfactory and 
inconsistent, but it would be a difficult task to draw up a correct one; 
the New Zealand species, too, are not easy to place, and the correct generic 
position of P. pukeuriensis Sut. and other species must be left in doubt 
till the family can be revised. In the meantime, however, since Ptychatractus 
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is quit** inadmissible, Cossmuun's choice of Brocchina seems to be the leusfc 
discordant, and the name Brocchina pukeurtrnsis (Sut.) may be used till 
some more suitable alternative is found. Admete a no mala M. & M. from 
Hampden is possibly another congeneric species, while 44 Borsonia ” dncta 
(Hutt.) certainly is, and is doubtfully separable sj>eoifically. Ft has 
already been mentioned that members of this group an* responsible for 
most of Suter s records of Borsonia spp. It may also be mentioned that 
Admete suteri M. & M. is evidently the Neozelanie representative of such 
Australian Tertiary forms as Cancellariu ptychotropis Tate and C. yradata 
Tate, which have been variously placed in Bivetia and Anenrystoma , but 
both these locations seem unhappy; Plesiocerithium seems nearer, but 
the Neozelanie shell had better remain in Admete until the family is 
revised. Bivetia (?) brevirostris (Hutt.) is the New Zealand representative 
of C. modestina Tate, but the relation is not very close. Admete maoriuw 
M. & M. is possibly a Sveltella , but may be left in Admete at present. 
Of the other New Zealand members of this family, Admete ambigua 
Hutt. is probably an Actaeon , and A. lacunosa Hutt. is a BoneUitia . 
A summary, therefore, of the Target Gully members of this family reads, 
Admete (?) mooriurn M. & M. 

Admete (?) suten (M. & M.). 

Bivetia (?) breviiostris (Hutt.). 

Brocchina pukeuriensis (Sut.). 

The name Siphonalia cannot be retained. 1 red ale has proposed the 
name Yerconella (fia) for the forms with large embryos, strong spiral 
sculpture, and generally rounded whorls, while he puts S. nodosa (Martyn) 
in the subgenus Aethocola. There are many fossil species in our Tertiary 
that must be placed with S. nodosa (Martyn), and in Mr. Marwick's opinion 
Aeth<HX)la , which has a deep sinus at the extremity of the anterior canal, 
must be treated as a full genus and removed to the family Buccinidae, while 
Siphonalia (which is a Japanese genus and has no representative in New 
Zealand) and VerconeUa belong to the family Chrysodomidae. Of the list 
species, S. cantata (Jlutt.).wS. conoidea (Zitt.), and S. nodosa zitteli Sut. belong 
to Aethocola , while S. candata (Q. & G.), S. dilata (Q. & U.), S. escelsa Sut., 
and S. subrejlexa (Sow.) fall under VerconeUa. 

Extensive alterations are necessary in the specific names, as follows: 
Hedlev (4a) has shown that the shell called Megalatractus maximus (Tyron) 
is almost certainly the true VerconeUa dilatata of Quoy and Gaimard, while 
the species usually called Siphonalia dilatata must bear the name VerconeUa 
adusta (Phil.). The matter does not end here ; for neither of the Recent 
species V. dilatata (Q. & G.) and V. <idusta (Phil.) really occur in Awamoan 
horizons, the records referring to new species of VerconeUa y so that these 
two names must be expunged from Oamaru lists. 

Again, V . caudata (Q. & G.) does not occur at Target Gully, nor in 
the Awamoan at all, the record in this case apparently referring to 
extremes of the variable sjiecies Suter has named Tritonidea compacta . 
Similarly, V. subrejlexa (Sow.) is wrongly recorded, Suter having probably 
mistaken examples of one of the VerconeUa n. spp. mentioned above for 
the South American shell. 

The species of Aethocola are in no better state. Sutcr's S. nodosa zitteli 
is well worthy of specific rank, but the Target Gully shells so named are 
very different from both the type from White Cliffs and the described 
specimen from Nelson, which itself is not conspecifie with the type. The 
Target Gully shell is a new species, and it was also on a variant of this 
that Suter’s record of S. conoidea (Zitt.) was based, so that S. zitteli Sut. 
and 8. conoidea (Zitt.) should disappear from these lists. 
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To .summarize, the actual .species of these shells that occur at Target 
Gully are 

Verconella n. sp. (formerly termed ad u.si a Phil.). 

Verconella n. sp. (formerly termed dilatata Q. & (}.). 

Vnconella cxcelsa (Sut.). 

Aethocola cost ala (Hutt.). 

Aethocola n. sp. (formerly termed zitteli Hut. and conoidea Zitt.). 

Of the five s]K*cies of Turritella listed, not one is correct ; they should 
be replaced by T. cavcrshamensis Harris, T. abscisa Hut., and two or 
three new species. Similarly, nearly all the Turritellas given in the lists 
from Ardgowan, Pukeuri, and Awamou are wrongly named and must be 
omitted. All the sjieeies of FnUjoraria are likewise incorrect, there being 
six new species of Volutes, together with Miomelon parki (Sut.), which is 
not synonymous with Al. corrugata (llutt.). The name Alcithoe (the 
genotype of which is F. arabica Mart.), which Suter uses as a subgenus 
of Fulgoraria, should replace this, and be used as the generic name for 
these shells, true Fulyoraria having a different apex. 

Mr. Marwick in his paper on Glycymens (9 b) has shown that G. subglobosa 
Sut. does not occur at Target dully, being restricted to the lower Waiarekan ; 
that G. globosa (Hutt.} is preoccupied by Sowerby and is renamed 
G. button i Marwick; and that the Target Gully shell differs again and 
is named G. robusta Marwick. Again, in a revision of our species of 
Struthiolaria he has separated the Oaniaru forms from S. cineta Hutt. 
and S. tubcrculata Hutt., with which they have previously been confused, 
and named them S. subspinosa Marwick. This is the common Struthio¬ 
lana occurring at Oamaru lo» alities, the only other sjieeies being S. cf. obesa 
Hutt. (Awanioa beach boulders), S. calcar Hutt. (Ardgowan nootyj**), 

S. spmosa Hect. (Ardgowan), and S. tubcrculata Hutt., one j>erfect and 
tvpical specimen of which 1 have found at Target Gully. 

Of the four sjieeies of Ancilla , only one, A. hebera (Hutt.), should be 
retained. Mr. Marwick has shown (9<i) that A. papilla (a Tate has been 
wrongly recorded, and he has renamed the large* Awamoan sj>ecies to 
which that name had been applied by Suter A. (Baryspira) robust a Marwick. 

Although not mentioned in the Target Gully lists, Surcula oamarutica 
Sut. is given by Suter as occurring here, and is noted in the list of shells 
from Ardgowan. This sjx»cies was described from a stray specimen in 
Suters collection and several specimens wdiich had been collected at 
Target Gully by Professor J. Park, and has not been recorded from any 
but these two localities. It might thus be regarded as a typical fossil 
of this deposit were it not for the fact that it is probably identical with 
Turricula (= Surcula) fusiformis (Hutt.), a common fossil at Oamaru 
localities. If the two diagnoses are carefully compared, it will be seen 
that they run practically parallel except for the number of nodules (12 in 
oamarutica , shell of 11 whorls ; 10 in fusiformis, shell of 8-10 whorls) and 
the greater height of the sj)ire in oamarutica . Both these characters 
are, of course, sj>eeifically unreliable in such a genus as Turricula , and 

T. fusiformis (Hutt.) is esjx*cially variable in these respects. The only 
plentiful large Turricula at Target Gully is jusiformxs (Hutt.): I have 
eolleeted exhaustively at this locality and found no other, much less “ a 
number of sjjecimens.” After examining over a hundred specimens from 
Target Gully, many from Ardgowan and from Pukeuri, and several from 
Awarnoa, Devil’s Bridge, Rifle Butts, and Mount Harris, and after com¬ 
parison with the holotype of T. fusiformis (Hutt.) in the Otago Museum, 
I cannot find any constant differences between the species, and think 
it probable that T. oamarutica (Sut.) is merely a gerontic form of 
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T. fusiform is (Hutt.). Since, however, 1 liavc shown (26) that this name 
is preoccupied, the alternative term T. oawaruUca (Sut.) should be used 
to cover all these shells. 1 have a strong suspicion that S. buttoni Sut. 
will also prove inseparable from T. oamarutiva (Sut.), but, not having 
seen the holotype, I cannot yet express a definite opinion. In the present 
list all these forms are included under* T. oamarutiva (Sut.). 

Similar confusion prevails in regard to the shells named by Suter 
Leucosyrinx alta subsp. transenna ( N Z. Geol. Sure. Pal. Bull. No. 5 , p. 44) 
and Bathytoma antecostata (loc. cit p. 53). Marshall and Murdoch 
(8 d, p. 126) have referred the subsp. tiansenna also to Bathytoma , and it 
may be left there for the present, though not really related to that genus. 
It seems to grade easily into B. anlwostata Sut. at Target Gully, and it 
is doubtful whether the latter sj>ecies should be retained. Suter's records 
of B. albula (Hutt.) from Oamaru localities are based on these forms; the 
Recent secies does not occur in the Awamoan. Of the two remaining 
sjiecies of Bathytoma admitted by Suter, B. perlnta Sut., though not typical, 
may stand for the present, but B. sulcata (Hutt.) is a Pseudotoma , and 
on account of the preoccupation of Hutton’s name has Wen renamed 
P. buttoni Finlay (26).* 

Suter has described as distinct sjiecieh Tntonidea com pacta Sut. ami 
Tntonidea elatwr Sut., and these two are quite different from the only 
other New Zealand species, T. acuticingalata Sut. (also plentiful at Target 
Gully), but very similar to each other. Two years ago l found difficulty 
in allotting the dozen specimens l then had to these two species. Now, 
with over a hundred sfiecimens, the difficulty has increased so much that 
the only conclusion |»ossible is that the two forms must be united, 
T. elatwr Sut. being only a slender juvenile form of T. compacta Sut. On 
comj»arisoii of tin* diagnoses the jxrints of serration seem at first to be 
faitly numerous viz., solidity of shell, number of axials per whorl, height 
and angle of spire, protoconch, and tubercles on the inner lip. Taking 
these points in turn, one finds from a study of a large suite in conjunction 
with the types of the two species that—(1.) Shells otherwise the same are 
quite indifferently thin or solid. (2 ) The spire varies from a little less 
than the height of aperture and canal to considerably more than this 
height, its angle consequently varying greatly. (3.) The uxial riba vary 
from 9 to 16 per whorl, but are generally 11 or 12; they may W very 
sharp and prominent on the body-whorl, or low and flat, and they usually 
become obsolete on approcaehing the aperture ; sometimes they are 
restricted to the upper whorls, the body and penultimate whorLs Wing 
smooth except for spiral sculpture. (4.) The spirals may W sharp and 
distant or flattish and close together, the interstices varying from two- 
thirds to four times their width. (5.) The tuWrcles on the inner lip 
vary in numWr Wtween 8 and none at all : they are quite irregularly 
spaced, and may W strong or weak. (6.) The protoconch is also variable, 
mostly 1$ whorls, sometimes set obliqely to the shell-axis, the nucleus 
prominent or inconspicuous. These facts show how extremely incon¬ 
stant this Bpecies is. Another variant seems to W the form described 
by Marshall and Murdoch (8c, p. 83) as Euthria snbcaUimorpba. This 
species is widely different from Euthria callimorpha Sut., which Wlongs 
to a totally unrelated genus ; but if the figure is cornered with that of 
Tntonidea elatior Sut. it will at once W seen that the shells are congeneric, 

* In this change I have been anticipated. I notice that in the Bevut Critique de 
PaUotociogie (received ainoe the reading of the paper), vol. 20, No. 1, January, 1016, 
p. 0, Commann has notod the preoccupation of this name, and has supplied a 
substitute; the correct name is therefore Pmtdotoma sukri (Cossraann). 
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and, in my opinion, ulso consjiocific. E subcnlhmorpha haa only 8 ribs 
on the body-whorl ; this seems to be due to the wide spacing and 
obsolescence near the aj>erture, for the figure shows more ribs on the 
spire-whorls; in any case, this feature is very variable. The only 
important difference seems to be the spiral sculpture, which in E. sab- 
callmorpha is said to consist of “ fine, close, incised lines, forming lightly 
raised threadlets on the upper spire-whorls." But it is also mentioned 
that the only example is rubbed ; wearing of the spiral ridges in this 
shell produces a groove down the centre, so that a shell in which the ribs 
are originally close seems to have a sculpture of still closer linear grooves 
when worn. Although no specimen in my collection exactly matches 
E. suhcallimorpha M. & M., every point mentioned can be matched on 
different shells. As in the case of Bathytoma transenna (Sut.), the conditions 
prevailing at Target Gully seem to have induced excessive variation, but 
for all these forms only one species can be admitted. 80 many different 
forms occur that it is impossible to find valid distinctions, no one difference 
being constant. Tritonidea compacta Sut. has priority of place, and, as it 
was mentioned earlier in this pa]>er that the generic name Pallia must 
displace Tritonidea , the species T. compacta Sut., L\ clatior Sut., and Entliria 
subcallunorpha M. & M. should be united under the name Pollia compacta 
(Sut.). Even this, however, is only provisional, for these shells are 
congeneric with the Pliocene Euthria striata (Hutt.) (which again differs 
from the Recent shell so called). Iredale ( 2 d) has separated our Recent 
Euthrias from the true European forms under the genus-name Euthrena , 
and E. striata (Hutt.) does not seem congeneric with E. vittata Q. & G., 
the type of this genus ; it may, however, be jjossible to place it in Evame , 
the type of which is E. linen Mart., but I have not enough Recent material 
to judge at present. The correct placing of this group will demand much 
labour. While this subject is being dealt with, it may be iterated that 
the records of VerconeUa caudata (Q. & G.) from Target Gully are based 
on examples of P. compacta (Sut.) which have lost the outer lip and have 
no denticles on the columella. 

The case of Natica zelandica Q. & G. needs eonsideration. Doubt has 
been thrown by other writers (7) on Suter’s accuracy in identifying the 
small fossil Naticas, so plentiful in Awamoan horizons, with the Pliocene 
and Recent form ; and here, again, study of a large number of specimens 
shows that Sutor erred. Castlecliff forms, allowing for individual varia¬ 
tion, are identical with the Recent shell, but I have so far failed to find 
N. zelandica Q. & G. in any Awamoan horizon, the nearest approach to 
it being specimens of a new species from White Rock River, which, 
though decidedly distinct, is in some ways intermediate between A. zelandica 
Q. & G. and the common Natica of Awamoan localities. This latter 
form, which has been generally taken for N . zelandica Q. & G., differs 
from it in many respects, notably its consistently smaller size and totally 
different spire. It is very plentiful at Target Gully and Pukeuri, and 
occurs at most Miocene localities. A third species, occurring at Pukeuri, 
Target Gully, and Ardgowan, though much less frequently than its 
companion, is more nearly allied to the White Rock species, and, like 
it, bears a superficial resembianco to N. zelandica Q. & G. Natica 
maoria Finlay (= australis Hutt. (5)) and Polinices oitreus (Hutt.) are also 
represented in Awamoan beds by distinct species. These new species, 
together with many others, will be described and figured later, but in 
the meantime Natica zelandica Q. & G., N. maoria Finlay, and P. oitreus 
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(Hutt.) must be omitted from the Target Gully, Pukeuri, A rd go wan, and 
Awamoa lists, and from all other Awamoan lists. 

In the Veneridae more confusion seems to exist than anywhere else. 
By far the commonest Vcnerid at Target Gully is the shell Hutton 
described (5) as Ghione Mlimta y of which species the later Gytherea 
chariessa Hut., from Otiake, is undoubtedly a synonym. In the collection 
of the Otago School of Mines, specimens of this shell arc indiscrimi¬ 
nately labelled Ghione meridionalis (Sow.), Gytherea oblonga (Hanley), and 
(7. subsnleata (Sut.). Since the list-names are apparently based on such 
records as there, it is unquestionable that several of the names must b< 
dropped, as the species to which they refer do not really occur at Target 
Gully. Instances of this are Gytherea sulcata (Hutt.) and C. subsulcata 
(Sut.). As a result of weathering, tin* sculpture of Target Gully shells 
is not normal -the ribs appear too far apart ; it is only on Pukeuri and 
Otiake s|>ecimcns that the true sculpture of fine, close, erect lamellae is 
seen. Gossmann has stated that the G. oblonga (Hanley) of Target Gully 
differs from Pliocene forms, and has proposed the name C. suboblo7iga (1). 
As there is no published figure or description of this shell, Cossmann’s 
name is a nomen nudum ; but there is at Target Gully a species heavier 
than C. vellieata Hutt., and with different hinge, and this is probably the 
species referred to by Cossmann.* G. yatei Gray (which, bv the way, is 
the tV|K* of Iredale’s genus Gallanaitis (6c), and should bear this genus-name) 
does apparently occur at Target Gully, one shell having been found which 
is inseparable from Recent examples. Gallanaitis speighti (Sut.) is listed 
from Awamoa; l have found one fragment of this sjjecies at Target 
Gully. Not so rare, but still rather uncommon, is the shell Suter identi¬ 
fied as Ghione mesodesma (Q. & G.), but which Cossmann considers dis¬ 
tinct from this Recent species and names G. marshalli (1) -another nomen 
nudum . Study of a dozen or so specimens shows quite clearly that the 
shell is easily separable from G. mesodesma (Q. & G.) by its thinner,, 
smaller, and more elongate shell, and its much finer sculpture, the ribs 
being narrower and almost twice as dense as in the Recent shell. 

There is room for doubt as to the correctness of the identification in 
the following oases : Grassatellites obesus (A. Ad.), Placunanomia zelandica 
(Gray), Steptochetus n. sp., Turbonilla prisca Sut., Sinum carinatum (Hutt.), 
and Heliaeus imperfectas Sut. Notes on these are given as follows : 

Grassatellites obesus (A. Ad.) has been stated by Murdoch (in 7) to 
differ from the Recent form. Study of the very plentiful Target Gully 
material Rhows the shell to be very variable in shape and dimensions ; 
also, Target Gully forms are generally almost smooth except for a small 
concentrically-sculptured area below* the beaks, while forms from other 
localities are generally strongly ribbed all over. Much material from 
other localities must be studied before it can l>e decided whether these 
and other differences are specific, varietal, or merely local. It may be 
noted that young shells of tin* nearly allied Wharekuri species G. subobesus 
M. & M. are practically indistinguishable from G. obesus (A. Ad.): elongation 
occurs in a disproportionately rapid manner with age. 

Placunanomia zelandica (Gray): There is considerable difficulty in 
correctly identifying fossil specimens of this genus and the related genus 

* Mr. Marwick has completed a thorough revision of the New Zealand member* 
of this family, and in his manuscript, which I have boon privileged to see, bas placed 

mboblonga in the section Ventricola of Antigona, and V. veUicata in the section 
V entricoloidea of the same genus. He also rejects the records of Doainia greyi Zitt. 
and MacrocaUista mvUistriata (Bow.) from Awamoan localities. 
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A nouna. Oliver has recently (II) limited the New Zealand Recent species 
to two, A. waiteri llect. and A. trigonopsis Hutt., making A. huttoni Hut. 
a synonym of the latter, and removing A. fu root a Hut. to the genus Moma } 
where P. zdandwa (dray) should accompany it. Huter (136) recorded 
M. fnrcata (Hut.) from the Hutchinsonian of Mount Brown, and gave 
iiis opinion that the correct name for the common fossil Anomia w r as 
A . trujonopsis Hutt., of which A. tralten Heet. should be regarded as a 
synonym. Thus at present the Tertiary species are in a very unsatisfactory 
state ; as regards Monia , only one Miocene s|>ecies viz., M. mcisura 
(Hutt.) should be recognized in the meantime. 

Streptochetus n. sp. is probably a Valuta s)>ecieR or its cast. There is 
no such label in the Otago School of Mines collection, and Mr. Marwick 
informs me that there are no Target dully sjiecimens so named in the 
Geological Survey collection, while shells from Black Point and Kakahu 
so named by Huter are only Volutoid casts The name should be 
dismissed from the lists until better-authenicatcd specimens are found. 

Turlxunlla prisca Hut. : The identity of the specimens so named by Suter 
from Target Gully with the ty[>e from Blue (iifls has yet to lx* confirmed. 
Cossmann has referred T. oamarutica Hut. to Acirsella (1) (misspelt Acissella 
in the reference), a genus of the Epitoniidac, and this is a much better 
location than Turbonilla . The apex is not heterostrophic, no fold what¬ 
ever is visible on the columella, and the periphery is much more rounded 
than is usual in Turbonilla . There is another undescribed species of 
Acirsella at Target dully and Pukeuri, and at least four true species of 
Turbonilla , one of w'hich certainly seems to be a M or mu la; but until 
specimens of T. prisca Sut. are examined it cannot be stated whether 
that species is a Mormula or an Acirsella. It may be noted, in pass¬ 
ing, that the discontinuous varices which Suter emphasizes in the case of 
T . prisca Sut. are also present on most specimens of A. oamarutica (Hut.). 

Sinum carinatum (Hutt.): No authentic records of this peculiar shell 
from any other than the type locality, White Rock River, are known. 
Suter s identifications from Target Gully and elsewhere are based on 
fragments of Calyptraea. Por the present it had better be omitted from 
the Target dully list. 

Heliacus imperfectus Sut.: The* holotyp of this species should be in 
the Otago Museum, but cannot be found, and 1 know of no other 
specimen. The diagnosis that Suter was able to draw up is so poor as 
to render trustworthy identification almost impossible, and the worn 
state* of the lost holotype makes its generic jjosition so doubtful that the 
best thing to do under the circumstances is to drop this species altogether. 

Phalium pyrum (Lamk.) is recorded from the Rifle Butts and Ardgowan, 
but no full-grown, or even half-grown, complete specimen of that species 
has been collected from Awamoan horizons so far as I am aware : the 
record from the two localities mentioned is based on juvenile shells alone. 
Some specimens in the Otago School of Mines collection from Awamoa 
are also labelled with this name. A comparison of these specimens and 
shells from Ardgowan, where the form is not uncommon (though no 
perfect shells have been found), with Recent specimens of the species 
shows that there are constant differences in the apices (e.g. t the spiral 
striation is much stronger and coarser, the keel of the spire-whorls is 
much more prominent, due to the greater strength of its nodules, &c.), 
and especially there are radical differences in the body-whorl, which in 
the fossil shells bears four nodulous keels, gradually decreasing in strength, 
but in the true Cassidea pyra (Lamk.) is practically smooth apart from 
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the one row of low nodules on the keel. The fossil shells, though at a 
casual glance deceptively like the Recent shell, are in reality only juvenile 
and imperfect forms of a shell long known from the Oamaru Tertiaries 
namely, Galeodea senex (Hutt.). The occurrence of these “ pyrum " forms 
together with perfect adult shells at Pukeuri and Ardgowan enables a 
direct comparison to be made, and the identity of the two is certain, so 
that the record of 0. pyra (Lamk.) from Awatnoan horizons should be 
replaced by that of Galeodea senex (Hutt.). The shell of Galeodea senex 
(Hutt.) l>eing fragile, and its distribution in Oamaru localities wide, it is 
not surprising that, though the occurrence of perfect sfjeeiinens is rare, 
the finding of apical fragments is not uncommon, and, as these fragments, 
as noted, have given generic trouble in one case, it is quite possible that 
they may have done so in other cases. Thus specimens in collections 
have quite }X)ssibly been included under Struthiolaria (whose apex they 
much resemble, especially when worn), Siphonalia , and Ficus. 

This completes the rather lengthy tale of necessary alterations in the 
list as it stands at present. At the same time, however, it must bo borne 
in mind that no European palaeontologist has yet examined any con¬ 
siderable number of our Tertiary species ; when this is done we may 
expect extensive alteration in the generic names at present adopted, and 
in many cases the location of shells of which there are no New Zealand 
Recent representatives must be regarded as tentative. 

Some remarks on the general variation noticeable at Target Gully may 
not be out of place here. As mentioned by Park (12, p. 93), the deposit 
is of no great depth, though deep- and shallow-water shells are inter¬ 
mingled, and many rolled fragments are present, showing that the shell- 
bed was subject to strong disturbances while being laid down. This 
unsettled nature of the habitat induced great variation in certain species 
which under normal conditions were fairly constant. It must have been 
a period of stress and struggle and rapid change of environment. For 
tlris reason Target Gully is not always a satisfactory collecting-ground : 
though species and specimens are very numerous, they are often ill- 
preserved, and, worse still, atypical. If a species occurs there and also at 
another locality, it is generally safer to take the second form as the more 
typical one. The application of this really matters, however, in onl\ a few 
special cases, practically all noted previously in this paper; the majority 
of the Target Gully shells form very satisfactory and fairly constant 
specimens. The Ardgowan shell-bed, which of all the Awaruoan horizons 
is the uearest approach to the actual Target Gully bed, is very similar 
to it stratigraphically and palacontologically; the sandy matrix is lighter 
in colour, though glauconite is more abundant, and the fossils are often 
much more poorly preserved and fragile than at Target Gully, with a 
characteristic whitish and often chalky appearance. Then* is a consider¬ 
able difference in the common species, and the Ardgowan fauna is not so 
rich as the Target Gully fauna, though the species are much more constant, 
this bed being deposited probably during quieter conditions. Among the 
species which are fairly constant at Ardgowan but variable at Target Gully 
are Xymene lepidus (Sut.), Pollia compaeta (Sut.), Turricula oamanUica 
(Sut.), Venericardia lutea (Hutt.). The Pukeuri beds consist of very fine 
sandy material, well consolidated, and, when damp, almost of the con¬ 
sistency of clay. Very poor results arc obtained if fossils are sought in 
the dry bank, either by scanning or by digging ; the specimens are quite 
hidden by the matrix unless well weathered out, and are also exeeedingl) 
fragile. Fortunately the clay crumbles readily on sieving in water, a 
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surprising amount, of rich and dean material remaining. Target CJully and 
Ardgowan shell-sand is more satisfactorily sieved in the dry state. Awamoan 
clay is much more difficult to work with, and crumbles only very slightlv 
m water. Otiake sandy matrix crumbles easily in the dry state, but not 
any more easily when damp. 

The state of the beds at Pukeuri indicates [>eaceful deposition. Perfect 
shciJs are more often found, and there is little variation : it is consequently 
a good locality for typical specimens. Interesting minutiae also abound 
here. Variable Target Gully shells which are fairly constant at Pukeuri 
are Acirsella oamarulvca (Sut.), Bathytoma transenna (Sut.), Ceritkiella 
Jidicula Sut., Corbula pumila Hutt., Mesalia striolata (Hutt ), and Vexillum 
fenestratum Sut. Other very variable Target Gully species are the forms of 
Turritella , Ancilla , and Terebra orycta Sut. 

The lists of shells from Pukeuri, Ardgowan, and Awamoa may be 
brought up to date by making the same corrections as indicated here for 
the Target Gullv list, and adding the following new records. 

Pukkltri List. 

Acid the species Bullinella nor or (Sut.) \Cyhchnella J, Aledrion laterostata 
Sut., and Brocchina pukeuriensis (Sut.) [Ptychatraclus], originally described 
from this locality, but somehow omitted from the list; also Pagodula 
veqrandis, Antumtra vexilliformis , and Columbarium maorium, described by 
Marshall and Murdoch from this locality (8rf); and the following forms :— 

Acirsella oamarutica (Sut.). [Turbonilla.] 

Bela infelix Sut. 

Bela tenuilirata Su\ | Ptychatractus.] 

Bullinella cf. striata (Hutt.). [Cylichnella.] 

*Cadulus delicatulus Sut. 

Calliostoma suteri Finlay. 

Calliostoma suteri var. fragile Finlay. 

*Calyj>fraea tenuis (Gray). 

Chlamys chathamensis (Hutt.). [Pecten. J 
*Grepidu1a monoxyla (Less.). 

Cucullaea australis (Hutt.). 

*Dentalium ecostatum Kirk. 

* Divaricella cumingi (Ad. & Ang.). 

Erato neozdanica Sut. (Also from Devil’s Bridge.) 

Eulima obhqua (Hutt.). 

*Gari cf. Uneolata Gray. [Psammobia.] 

Lucinida laminata (Hutt.). [Loripes.] 

*Maooma edgari Irodale. \Tellina glabrella.] 

Mactra cf. discors Gray. 

Mactra sralpellinn Reeve. 

Mesalia striolata Hutt. 

Monia incisura (Hutt.). [Placunanomia.] 

*Murex zelandicus Q. & G. 

Nuculana ef. semiteres (Hutt.). [ Leda .] 

Pecten huttoni Park. 

Pholadomya neozelanica Hutt. 

*Philine constricta M. & S. (New' as a fossil.) 

Pseudotoma suteri Cossm. [Bothytoma sulcata.] 

*Rhizorus reflexus (Hutt.). [ Volvulella .] 

Ringicula uniplicata Hutt. 
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*Saxtcam arttica (L.). 

Sinum miocaenicum Sut. 

Struthiolaria mibspinosa Marwick. 

*Telhna eugonia Sut. 

*Tellina Uliana I re dale. [T. deltoid alis.] 

Terebra costata Hutt. 

Trichotropis sp. near clathrata Sow. 

Trivia avellanoides McCoy. 

*Turbonilla zelandica Hutt. 

Typhia maccoyi T.-Woods. 

Ventricoloidea vellicata (Hutt.). [Ckione.] 

Xymene lepidus (Sut.). [ Trophon .] 

Ahlkjowan List. 

Actaeon praecursorius Sut. 

Aethocola spimfera Finlay and McDowall. [Siphonalia.] 

*Anomia tngonopais Hutt. 

Bathyloma transenna Sut. [Leuoosyrinx alta transenna.] 

Bela tenuilirata Sut. [Ptychatractus. J 
Broochina pukeuriensis (Sut.). [Ptychatractus.] 

Bullinella enysi (Hutt.). [Cylichnella.] 

Bulhnella ftoror (Sut.). [Cylichnella.] 

*Cadulu8 delicatulus Sut. 

Calliostoma cancellatum Finlay 
CaUio8toma marwicki Finlay. 

Calliostoma suten Finlay. 

Calliostoma suteri var. fragile Finlay. 

Cerithiella fidicula Sut. 

Chlamys {Pallium) bumetti (Zitt.). f Pecten.] 

Chlamys chathamcnsis (Hutt.). [Pecten.] 

*Chlamys radiatm (Hutt.), [Pecten.] 

Gorbula puwila Hutt. 

Couthouyia concinna M. & M. (Known previously only from the 
holotype from Target Gully.) 

*Dentalium ecostatum Kirk. 

*Diplodonta globularis (Lanik.). 

*Divaricella cumingi (Ad. & Ang.). 

Dosinia magna Hutt. 

Elachorbis helicoides (Hutt.). [/Jmaffw*.] 

Elachorbis politus (Sut.). [Circulua.] 

*Emarginula striatula Q. & G. 

Erato neozelanica Sut. 

Galeodea senex (Hutt.). 

Leuoosyrinx alia (Harris). 

Limea transenna Tate 4 
Limopais zitteli llier. 

*Lucinidn concinna (Hutt.). [Loripes.] 


t Thu name being preoccupied by Sohefman {lit*. Siboga Expe<1. % Livr. 39, p. H9, 
1008), I propose to substitute for it the name Calliostoma UmportmuU nom. nov. 

t This is a very interesting discovery, as there are surprisingly fow Australian fossils 
that are found in our Tertiaries, and this record adds a well-known Baleomhian shell to 
their number. Three complete valves have been found here, but the shell has not been 
discovered elsewhere. Uenus and species new to fauna. 
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*Macoma edgari I rod ale. [Telhntt glabrelfa. J 
MargineUa fraudulenta Hut. 

Mesalia striolata (Hutt.). 

*Murer zelandivus Q. & G. 

*Nucula hartvigiana Pfr. 

*Nucula simplex A. Ad. [N. strangei A. Ad., which does occur here, 
eontrary to the statement in Bull. 20 .—See 12.J 
Nuoulana cf. semiteres (Hutt.). \Leda.\ 

*Pleurodon maorianits Hedley. 

Pollia compacfa (Rut.). [Tritonidea.] 

*Protocardia pulchella (Gray). 

Pseudotoma excavata (Rut.). [Bathytoma ,\ 

*Pteronotus angusi (Orosse). [Murex .J 
Bingicula uniplicata Hutt. 

Struthiolaria calcar Hutt. 

Struthiolaria spinosa Hector. 

Struthiolaria subspinosa Marwick. 

Tercbra orgeta Rut. 

Trivia a veil avoid cs (McCoy). 

Tgphis maccogi T.-Woods. 

Ventrieoloidea vellicata (Hutt.). [ Chione.] 

*Zenatm acinaces Q. & G. 

Awamoa List. 

There are several different kinds of matrix from which shells have been 
collected at this well-known locality, and lists from these will, if found 
necessary later, be given separately, in the meantime the new records 
made here are marked according to the matrix in which they were found 
(1) Shelly boulders cast up on the beach; (2) blue clays forming the banks 
of the creek; (3) very hard and rather poorly fossiliferous mudstones 
apparently resting on the blue clays, and cropping out all along the beach 
at high-tide level. Fossils often as casts, but no records are here made 
on such. 

The list specimens come chiefly from (1), as also did the bulk of the 
Geological Survey Awamoa specimens, which were not examined by Sutcr. 
Good collections have not previously been made from the far more 
important locality (2). 

Actaeou praecursorius Sut. (1). 

Aethocola spmifera Finlay and McDowall (1). 

*Amphidesma subtriangulata Wood (3). [Mesodesma.] (New for 
the Miocene ; the specimen is a young shell and may be 
referable to the subsp. pliocenica Oliver.) 

Anomia tngonopsis Hutt. (1). 

Bivetia breinrostris (Hutt.) (1). [Latints.] 

Brocchina pukeuriensis (Sut.) (2). [Ptychatractus.] 

Bulhnella soror (Sut.) (1 & 2). [CglichneUa .J 
Corbula humerosa Hutt. (2). 

*Crepidula monoxyla (Less.) (1). 

Crossea cf. sublabiata Tate (2). (Probably same as the species 
recorded by Marshall as C. labiata T.-Woods from Pakaurangi 
Point.) 

CucuUaea alta Sow. (2). 

Gucullaea alta var. B Hutt. (1 & 3). 



Finlay. Molluscan Fauna of Target Gully. 


511 


Oucullaea australis (Hutt.) (1). 

*Diplodonta globular is (Lamk.) (1). 

*DivanceUa cumingi (Ail. & Ang.) (1 k 2). 

*Emarginula striatula Q. & 6. (1). 

Galeodea senex (Hutt.) (2 & 3). 

Glycymeris huttoni Marwick (1). [ G. qloljosa (Hutt.).] 

Lima bullata Born (2). 

Luc ini da laminata (Hutt.) (I k 2). \ Loupes. | 

*Maeoma edgari lredale (1 k 3). [Tellina glabrelJa.] 

*Mactra cf. discors Gray (3). 

*Maclra scalpeUum Reeve (1). 

*Malletia australis (Q. k Cl.) (1, 2, & 3). 

Monia incisura (Hutt.) (1 k 2). | Placunanom ia.] 

Pecten huttoni Park (3). 

*Protocardia pnlchella (Gray) (1). 

Pyrgulina pseudorugata (M. k M.) (2). 

*Rhizorus reflexus (Hutt.) (1). [Volvulella. | 

*Serpulorbis sipho (Lamk.) (1). 

Sinum miocaenicum Sut. (2). 

*Spisula cf. aequilateralis (Desh.) (3). (New for the Miocene.) 
Struthiolaria subspinosa Marwick (1 & 2). 

Struthiolaria cf. obesa Hutt. (1). 

*Tellina gaymardi lredale (3). f T. alba Q. k U.j (Record con¬ 

firmed.) 

*Telhna hliana lredale (1). [T. de1toidalis.\ 

Terebra orycta Sut. (3). 

Teredo heaphyi Zitt. (1). 

Ventricoloidea vellwata (Hutt.) (1 & 3). [Chione .] 

Vexillum linctum (Hutt.) (2). 

Vexillum rutidolomum Sut. (3). 

Xyrnene lepidus (Sut.) (2). | Trophon.] 

*Zenatia acinares (Q. & G.) (1). 

Add also the species Eulimella awamoaensis M. k M. (2) and Turbomlla 
awamoaensis M. k M. (2), recorded by Marshall and Murdoch (Sc), but not 
Daphvella oarieostata M. & M., which is a synonym of Bela eanaliculata Sut. 
(see ante). Besides the above, the following forms have been recorded as 
occurring at Awamoa. They are not given in the list, but are mentioned 
in various places in Pal. Bull. 2> 3, and 5—in several ea*es as holot\]>cs. 
Aethocola coslata (Hutt.) (2 ?). [Siphonulia.] 

Bathytoma transenna (Sut.) (2). [Leurosyrinx.] 

Corbula kaiparaensis Sut. (2). 

*Cra88ateUite8 obesus (A. Ad.) (1, 2, k 3). 

Drillia awamoaensis (Hutt.) (2). 

Lima colorata Hutt. (1, 2, k 3). 

Limopsis zealandica Hutt. (2). [L anrita Brocchi : not of Brocchi.] 
Rissoina vana Hutt. (2). (In another paper in this volume (p. 493) it 
is shown that this name should be omitted from these lists.) 
Trigonia semiundulata Jenkins. \T. subundulata Jenkins.] (Mr. 
Marwick has shown that this record should be deleted, as it is 
based on an Australian specimen.) 

Turricnla huttoni (Sut.) (I k 2). [7?urcw/a.] 

The above lists considerably reduce the number of species peculiar to 
any one of the localities, and it is very probable that more exhaustive 
coilccting would still further reduce them. 
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A resume of new point# in connection with nomenclature and range of 
species indicated in this paper would run as follows :— 

(1.) New generic placing#:-- 

Latirus bievirostns (Hutt.) Bivetia. (?)f 

Circulus helicoides (Hutt.) 1 

Circu1u8 politus Sut. > Elaehorbis . 

Circulus cmgulatus Bart. J 

Odostomia psendorugata M. & M. Pynjuhnu. 

Cymahnm suteri M. & M. .. Xymene. 

Austrotriton neozelamca M. & M. Charonia, 

Ptyrhatradus temuliratus Sut. .. Bela (provisional).! 
Plychatractus pukeunensis Sut. B torch in a (provisional).! 

Admete anomala M. & M. Brocchina (provisional).! 

Bor son ia cincta (Hutt.) .. Brocchina (provisional).! 

Admete lacmwm Hutt. .. Bonellitia. 

Tjeucosynnj transenna Sut. .. Bathytoma (provisional). 

(2.) New synonyms advocated (correct name second):— 

Protocaidm sera Hutt. .. P. }>atula (Hutt.). 

Oorbuki canahculata Hutt. .. C. humerosa Hutt. 

Daphnella varicostata M. <fc M. .. Bela canahculnla Sut. 

Surcula fusiformts (Hutt.) .. Tumculn oamarutica (Sut.). 

Surcula hutt on i Sut. .. Turricula oamarutica (Sut.) (?). 

Tritonulea elatior Sut. .. Polha compac/a (Sut.). 

Euthria subcall tutor ph a M. & M. Poll ia com pacta (Sut.). 
Cytherea chariessa Sut. .♦ Antigona vellicalu (Hutt.). 

(3.) Species wrongly recorded from the Awamoa stage :— 

*Thoristella chathamensis (Hutt.). 

*Trochus tiaratus Q. & fl. 

*Canthandus tenebrosus A. Ad. 

*Venericardia dijficilis (Desh.). 

*Crepidu1a costata (Sow,). 

*Xymene quirindus Iredalc. 

Mitra armoiica Sut. 

*Nozelxt emarginata (Hutt.). 

*Fusinus spiralis (A. Ad.). 

Cymatium minimum (Hutt.). 

Tunis regius Sut. 

Borsonia (all species). 

*Verconella caudata (Q. & (}.). 

*Verconella dilatata (Q. & (I.). 

+Turritclla, *Ancilla , and *Alcithoe (all Recent species). 
Olycymeris suhglobosa Sut. 

*Bathytoma atbula (Hutt.). 

*Natica zelandica Q. & (I. 

*Natica maoria Finlay. 

*Polinices otfreus (Hutt.). 

*Antigona oblonga (Hanley). 

Chione subsulcata Sut. 

*Chione mesodesma (Q. & G.). 

*Cassidea pyra (Lamk.). 


f See addendum. 
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ADDENDUM. 

Most of this paper was written more than two vears ago. Since then 
much new material, both Neozelamc and foreign, has come into my hands ; 
also. 1 huvo much information that was not then available; and I now 
find that it will bo imperative to rreato now groups lor some of the species 
discussed. Tt is wiser to give a difficult species a niche of its own than 
attempt time and again to force it into genera which will not satisfactorily 
contain it. As it will be some years before all the vaiious genera discussed 
can be treated separately, and confusion over these species will but increase 
during that time, 1 have decided to deal with some of the more urgent 
cases now, and herewith propose new genera for their reception. Incor¬ 
poration of these in the paper would have necessitated so much alteration 
of the type that my earlier remarks have been allowed to stand, and the 
new names all brought togothei in a postscript. 


Inglisella k>. gen. Type, Ptyehatrartus pukeimennut But. 

Classed provisionally as a Brocchtnta in the paper, this shell and its 
allies differ *rom that genus in the thin shell, different form of growth, 
discrepant sculpture, much straighter columella, and lather pronounced 
posterior notch in the outer lip just at the keel. 

The genus-name for these attractive little shells is with much pleasure 
given in honour of Dr. J. K. H. Inglis, of Otago University, in appreciation 
of his unfailing kindness and consideration. 


Maorivetia n. gen. Type, Turbinella brevirostris Hutt. 

The various previous locations of this shell in Turbinella , Pertslernm, 
Taron , Latirus , Aphera, Leucozonia, and, finally, Bivelta , sufficiently attest 

17—Trans. 
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the need for a new division. The shell is very peculiar, having the very 
large protoconch of Uxia (but far more asymmetrical, and with an immersed 
nucleus), the shell formation of Aphera , the strong basal fasciole and notch 
of Cancdlaria , a slight umbilicus, and a straight columella. The general 
appearance is that of Bivetia , but the anterior notch is moro lateral, the 
columella plaits different, and the pillar much less bent backwards and 
twisted; the apex disagrees radically. Cossmann, in mentioning this 
shell, has already indicated the probable need for a new group. Merica 
icamumensis (Tate) lias a somewhat similar aperture, but a different form 
of growth and embryo. 

Oamabua n. gen. Type, Ad mete suten M. & M. 

This shell and its Australian allies do not correlate well with any 
Cancellarid group : the reticulate sculpture of strong, sharp, spiral and 
axial ridges; the very strong peripheral keel, and wide, smooth shoulder; 
the inflated body-whorl, and rather short spire; the mere truncation of 
the slightly developed canal; the absence of fasciole and umbilicus; the 
straight pillar, flexed a little to the left below, and bearing two close, 
transverse plaits as in Irujlisdla , with a third spirally twisted, almost vertical 
ridge forming the base of the columella ; and the small, one-whorled, askew 
protoconch, form a characteristic and easily recognized combination. 

Nassicola n. section. Type, Neplunra cantata Hutt. 

In shape and appearance of canal somewhat intermediate between 
Aethocola and Cominella , but the apex shows that relationship is really with 
the former. The strong, keeled fasciole; the short and rather indistinct 
canal, bent strongly to the left instead of spirally downwards; and the 
general habit of the shell, all demand sectional recognition under Aethocola . 
Further species of both Aethocola s. str. and of Nassicola are awaiting 
description. 

Ruuobrla n. gen. Type, Plychatractus tenuiliratus Sut. 

This shell and its Neozelanic and Australian allies have been fully 
discussed in the paper, and the necessity there shown for a new genus. 

Parasyrinx n. gen. Type, Pleurotoma alta Harris. 

Related to, and classed by Suter under, Leucosyrinr , which has a different 
type of sculpture ; shorter, more flaring, and more bent canal; and much 
shallower, more open sinus. The sinus of Parasyrinx is in shape and 
depth quite reminiscent of Bathytoma , but is on the lower third of. the shoulder 
instead of on the keel. Characteristic of the new genus, too, is the one 
strong peripheral keel, the typical species being otherwise quite bare of 
ornament, though other forms have weak basal spirals. Here may be placed 
Leucosyrinx subalta M. Sc M. and Surcula protransenna M. Sc M. There 
are several genera to which these shells bear resemblance: Leucosyrinx , 
Irenosyrtnx , and Steiraxis all contain forms more or less superficially similar 
to species of Parasyrinx , but,, on close inspection, uniformly of a different 
facies; their sinus is open and not deep, and the pillar much shorter and 
obliquely trunoated. Parasyrinx has a but faintly twisted, long, slowly 
narrowing pillar. Ancistrosyrinx and Rouaultia are likewise carinated, 
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but the former has a recurved, spiny keo], and a sutural sulcus bounded 
be an elevated ridge, whilo the latter has a stout, twisted pillar, and the 
sinus on the keel. Perhaps the nearest relative is CockJespira Conrad, an 
Oligocene genus; but this also has a spiny keel, and the fasciole is separated 
from the suture by a beaded ridge. 

Austrotoma n. subgen. Type, Bathytoma excavata Sut. 

For Bela woodsi Tate, an Australian Tertiary species, Oossmann has 
proposed the genus Belophos t which he places in tho Buccinidae. This 
shell, however, belongs to the Turridae, being quite similar in facies to 
p8eudotoma } though it may at once be separated from the typical Italian 
forms by the deep basal notch, with its accompanying prominently cari- 
nated fasciole. P. laevis Bell, and P. xntorta Br. have only a weak 
notch and a feeble fasciole, without a carina. The New Zealand species 
B . excavata Sut. and its allies (B. eximia Sut., B. snteri Cossm., B. robusta 
Hutt.,* Clavatula neozdanica Sut., Ac.) seem to represent a later stage in 
development than B. woodsi, in that the axials tend to multiply, woaken, 
and ultimately vanish, and the spirals to form strong raised cords, often of 
greater general prominence than the axials. B. xvoodsi has (like P. laevis 
and P. intorta) weak and thin spirals, but strong, persistent, and far more 
prominent axials, and the body-wliorl is anteriorly far more contracted. 
Evolution is also evident in the embryo, which in P. xntorta has a planorbid 
tip and bears only spiral threads; in B. excavata Sut. the little pullus is 
erect and the whorls more closely knit, and for some distance before the 
terminal varix axial acceleration is shown, producing reticulation. Some 
of our species have already been referred by Sutor to Pseudotoma Bell.; 
in rejecting this name from the Neozelanic fauna 1 would point out that 
Psevdotomus Cope, 1872 (Mammalia), has a year’s priority and invalidates 
Bellardi’s name. As a substitute, PsexidoUmina nom. nov. (type. P. laevis 
Bell.) may be suggested as causing the least confusion. From study of 
the apex it would seem that Pseudotomina descended from a form whose 
forte was spiral ornament, perhaps Cryptoconns or Conorbis; strong axial 
sculpture (and, in Belophos, a basal notch) then developed ; this became 
impressed on the protoconch in later forms, and finally began to grow 
obsolete again in Austrotoma , some of the New Zealand Pliocene forms of 
which have lost all but the embryonic remnants of axial ribs. 

Phknatoma n. gen. Type, Pleurotoma novae-zelandiae Reeve. 

A shell with superficial resemblance to Epideira Hedley, to which genus 
its author has suggested it may be referred. There is really, however, 
no close relation between this shell and E. striata (Gray): the differences 
will at once be apparent to New Zealand workers when it is stated that 
Bathytoma nodilirata (M. & S.) is a true Epideira. The latter genus is 
doubtfully distinct from Epalxis Cossmann, proposed foT a few Parisian 
Eocene species which differed from Bathytoma s. str. in practically the 
same details as Hodley gives for Epideira; the types of the two genera 
are extremely similar shells. However, Hedley’s name may perhaps be 
retained in a sectional sense, since the austral species seem to have uniforndv 

* Hutton’s name dates from 1877; the tame combination had been previously 
employed by Packard (Jfem. Boat. Soc. Nat. Hist., p. 232. 1869). The New Zealand 
shell may be renamed Belopkos (Austrotoma) minor nom. nov. 

17* 
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shorter canals than the more ancient E rrenulata (Laink.) and its allies. 
P. novae-zelandiae Reeve has a narrower and deeper sinus than both these 
groups; it is not on the peripheral nodular row (which is never strong as 
in Epideira. and often quite obsolete), but just above it, in a rather smooth 
space, traversed always by at least one distinct spiral thread at the middle 
of the sinus. The spire is higher, the shell more slender, and the bead- 
rows much less conspicuous The apex is absolutely different, being 
conic, polygyrate, and quite symmetrical, much taller than wide; the 
tip, though minute, not pointed but flatly depressed and slightly immersed, 
not at all bulbous. And, lastly, a radical difference is the possession by 
Phemtoma of a strong basal notch in the canal, giving rise to a prominent 
fasciole and carina, just as in Belophos and Amtrotoma. On account, 
however, of the wide differences in embryo and anal notch, Phemtoma does 
not seem otherwise closely allied to the Pseudotominae. To Phenatoma 
may also be referred Drilha cheesemaui Hutt ( Bathytoma ), and Pleurotoma 
pliratrlla ilutt. (Dnlha). (losely allied also is the group of shells centring 
round Pleurotoma albula Hutt.; those forms are very common in the New 
Zealand Tertiaries. and form an easily recognized division of Phemtoma , 
as follows: 

Cryptomkua n. subgen. Type, Tjcucosyrinx transenna Sut. 

In common with the restrictod forms these shells possess a basal notch 
and fasciole, but both these and the carina are weaker; the sinus and its 
traversing thread are the same, as also are the details of the aperture and 
the relative proportions. The species are of smaller size, and a highly 
typical feature is the dtvelopment of a strong peripheral keel, instead of 
bead-rows and axial ribs, somewhat as in Parasyrinr ; one of these usually 
sharply carinates the spire-whorls at the lower third or fourth, but thence 
often becomes obsolete, leaving the body-whorl rounded. The most 
important difference, however, is in the apex, which, though of the same 
essential construction, has only two much larger and stouter whorls, thus 
losing its polygyrate, pointed appearance, and becoming bluntly conical 
and a trifle asymmetrical. With the genotype I would associate the 
following species: Drillia multiplex Webster, Defrancia excavcUa Hutt. 
( Genotia ), Pleurotoma albula Hutt. ( Bathytoma ), P. subalbula Murd., and 
Bathytoma antecostata Sut. Hedley has referred P. albula to his Filodrilha. 
This, as at present constituted, is a heterogeneous group, containing at 
least three diverse elements. None of these will satisfactorily receive 
P. albula ; as in the case of Phemtoma , the presence of a basal notch, fasciole, 
and carina in the New Zealand shell outweighs superficial similarity of 
habit, and renders close relation improbable. F. steira Hedley is, from 
the figure, very much like a Cryptomella , but from neither the diagnosis 
nor the illustration can the presence of a basal notch be deduced. Never¬ 
theless I think it will prove to be present in that, and possibly other, 
Australian species. It is worthy of note that Inquisitor metcalfei Angas 
seems to be an Austrotoma , closely related to the New Zealand Drillia 
optabili8 M. & 8. 
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Additions to the Recent Moll a scan Fauna of New Zealand. 

By H. J. Finlay, M.Sc., Edmond Fellow of Otago University. 

iJtcml btfoie the Otago Institute, 12th December , 1922 , recened by Editoi, 3Ut Oectmbti, 
1923, issued separately, 30th July, 1921] 

Plate 52. 

Several new species discovered in seaweed-washings from Taieri Beach 
(a few miles south of the Taieri River), and in oyster-scrapings from the 
Bluff, and one or two larger species from other localities, are described in 
the following paper. Of especial interest are the records of Cassidea stadiahs 
Hedley and Charonia lampas var. euclia Hcdley : their size and appearance 
render them striking additions to the fauna of a land whose mollusca art* in 
general not remarkable for their beauty. The writer would also like* to 
make the following new records for the localities mentioned : 

(1.) Bluff (Oyster-scrapings). 

Oibitestella hinemoa Mestayer. Recorded only from Snares Island (50 
fathoms). 

(2.) Taieri Beach. 

Musculus barbatns (Reeve). In seaweed and sponges. 

Rochefortia remformis Sut. Recorded only from fairly deep water, but not 
uncommon on the littoral attached to the under-side of muddy rocks. 
Callanaitis yatei (Gray). 

('allochiton platessa Gould. Two specimens of this rare shell, on stones in 
a channel bare at extreme low tide. 
fjoiica havrakiensis Mestayer. One valve, on the beach. 

Srhismope brevis var. laevigata lredale. Seaweed-washings. 

Inctsura lytteltanensxs (Smith). Seaweed-washings ; not uncommon. 
Thoristella dunedinensis (Sut.). 

Mart)arella decepta lredale. Very plentiful under kelp-roots. This record 
extends the southern range of the species, but is it probably still common 
much farther south before its place is taken by M . antipoda H. & J. 
Notosetia mieans (Webster). Seaweed-washings. 

Notosetm subflavescens lredale. Seaweed-washingR. 

Sutfonoba foveauxiana (Suter). Sea weed-washings. 

Skenella pfefferi Suter. Seaweed-washings ; very common. This record 
extends the southern range of the species considerably. 

Evalea impolita (Hutt.). In muddy crevices. 

Pnene retiohm Hedley. Recorded in an earlier ]>aper in this volume 
(p. 462) from a broken shell cast up on the rocks. 

3. Dunedin Harbour. 

Mnsculus barbatus (Reeve). 

Roehefortia renifortnis Sut. Littoral (vide ante). 

Erycina parva (Desh.). With Lasaea t attached to the under-side of stones, 
but rare. Recorded only from fairly deep water. 

Mactra ovata var. rudis Hutt. 

CaUochiton empleurus (Hutt.). One example, on the littoraL Previously 
known only by one or two specimens from Foveaux Strait; fairly 
deep water. 



518 


Transaction*. 


Rhyssoplax canalicnlata (Q. & 6.). One specimen, on the littoral, together 
with R . aerca (Reeve). Recorded only from deep water. 

Patelloida Stella (Lesson). One living specimen. 

Tugalia bascanda Hedley. One living specimen. 

Elachorbis subtatsi (But.). In 20 fathoms, outside Otago Heads. 

Astraea sulcata subs, damsii Stowe. Two juveniles, crawling among sea¬ 
weed on the shore. 

Ijep8iella scobina (Q. & G.). The var. albomarginala Dcsli. is very common 
in the South Island, and occurs also in the North, but the species itself 
is recorded only from the North. It is therefore interesting to note 
that typical specimens, and all grades between it and the subspecies, 
were found by Mr. R. S. Allan while collecting with the writer, but 
were apparently restricted to a small isolated patch of rocks about 
two miles from Port ChalmerR. Here, however, the probable recurrence 
of conditions similar to those prevailing in the North Island has induced 
local reversion to the strongly sculptured form. 

Atnna zclandica (Gray). The length recorded by Sutor for this series is 
226 mm.; a 8}>ecimen from Otago Heads (20 fathoms) measured 280 imu. 
Calhostonia selectum Chemnitz. Suter gives the range of this species as 
from Auckland to Cook Strait. Some half-dozen very large and fine 
examples were obtained in 20 fathoms off Otago Heads, the largest 
reaching 66 X 55 mm. 

Calliosloma tigris Martyn. The same remarks apply to this species also, 
except that only two shells were obtained. Suter gives the dimensions 
as 58 X 59 mm., but the larger of the above two specimens measures 
72 X 75 mm. 

Chawnia lampas var. euclia Hedley. Recorded elsewhere in this volume 
(p. 462) from a specimen obtained outside Otago Heads in 22 fathoms. 
Cassvdea stadialis Hedley. This is dealt with later in the pajier. 

Elachorbis diaphana n. sp. (Fig. 1.) 

Shell minute, depressed-turbinate, finely spirally lirate, perforate. Jest 
translucent, protoconch white, opaque. Whole surface covered with very 
fine and inconspicuous spirals ; they are low' and flattish with linear inter¬ 
stices and diminish a little as they near umbilicus. Spire about one-fifth 
height of aperture. Whorls 2|, slightly convex, body-whorl faintly and 
bluntly subangled; protoconch of J smooth whorl. Suture distinct, 
situated in shallow furrow. Aperture subcircular, slightly angled above. 
Peristome not continuous, outer lip advancing past inner; its ends are, 
however, connected by thin parietal callus. Umbilicus narrow', deep, 
perspective, one-seventh to ono-cighth of major diameter. 

Diameter, 0*75 mm.; height, about 0*4 mm. 

Type in author’s collection. One specimen, probably not adult; in 
oyster-scrapings from Bluff. 

In its regular fine spiral striation, absence of distinct infrasutural sulcus, 
and incomplete peristome, this species resembles an undescribed new 
Tertiary species from Waikaia, but is amply distinguished by its much 
smaller size, convex base, and narrower umbilicus. 

Zalipais parva n. sp. (Fig. 2.) 

Shell very minute, discoidal, thin, smooth, perforate. Test subhyaline 
and, apart from growth-lines, quite smooth. Colour vitreous-white. Spire 
flat, rrotoconch of 1 smooth rather bulbous whorl, relatively rather large, 
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but hardly elevated. Whorls 2|; strongly convex, jieriphery and base 
rounded. Suture prominent, at the bottom of a rather deep furrow which 
causes whorls to appear bluntly angled on upper surface. Aperture as 
in Z . libsa (Sut.) but even less angled above, as in this species peristome 



Kiu. 1. —Elachorbis diaphana n. up.: type, x 30. 

Kw. 2.— ZaHpais parvu n. »p.: type, x 45. 

Fig. 3 .—Talopem sublaevis n. ap.: type, x 8. 

Fig. 4. — TurboniUa ( Pyroglamproa) blanda n. sp. : type. X 10. 

Fig. 5.— Laevilitorina mkra n. sp.: type. X 33. 

Flo. 6.— Laevilitorina cyrtophora n. ap.: type. X 34. 

Fia. 7. — Laevilitorina cyetophora n. ap : paratype. x 22. 

is continuous and sharp and outer lip is advancing, thus producing sutural 
notch. Columella arcuate, hardly thickened. Umbilicus wide, more than 
one-third major diameter. 

Diameter, 0-6 mm.; height, about 0*3 mm. 

Type in author’s collection. Two specimens ; from seaweed-washings, 
Taieri Beach, together with Z. lissa (Sut.), which, however, is very much 
more abundant. 
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The new species differs at sight from Z. lissa (Sut.) in its smaller size 
(Z. lissa (Sut.) of a little over 2 whorls is 0*9 mm. in diameter), deeply 
furrowed suture, absence of sculptures and much wider umbilicus, which 
in Z. lissa (Sut.) is not more than one-fifth major diameter. 

Talopena sublaevis n. sp. (Fig. 3.) 

Shell small, depressed--turbinate, perforate, thin, slightly sculptured. 
Spire low, about one-half height of aperture, outlines slightly convex. 
Protoconch lost, whorls about 4, subangled at periphery, earlier oues 
smooth, penultimate with traces of about 6 low flattisli spiral ribs with 
linear interstices ; the same sculpture continued over body-whorl, about 
7 spirals above jK?riphery and the same number below, less distinct on flatly 
convex base and with wider interstices ; innermost one margins umbilicus 
and is obsoletely crenulated but otherwise not more prominent than the 
res*. No trace of axial sculpture. Colour rose and brown with lighter 
patches, base whitish. Suture impressed. Aperture subrhomboidal, 
angled above and below, very little nacreous within. Columella slightly 
reflexed and oblique, produced at base on meeting carina of umbilicus, 
which is narrow, deep, and funicular, about one-ninth major diameter, 
without entering ribs. 

Diameter, 3*G mm.; height, 2-3 mm. 

Type in authors collection. One s]iecimen, slightly worn and with 
the outer lip a little broken above ; in oyster-scrapings from Bluff. 

Easily distinguished from our other Recent species by its comparative 
smoothness and very narrow, unribbed umbilicus. Iredale has indicated 
(Proc. Mai. Soc ., v< 1. 13, p. 30 ; Trans. N.Z. Inst., vol. 47, p. 439, 1915) 
that all the New Zealand sj)ecies of Solariella are congeneric, so that the 
divisions employed by Suter ( Minolta , Monilea , &c.) should not be used ; 
but that, as the name Solariella was “given to a ('rag fossil, it should not 
be used for Recent shells showing unlike shell characters.” Accordingly 
he proposed Talopena (G.-T. Monilea inrerta Iredale, from the Kermadec 
Islands), remarking that the Kermadec shell was typical of a well-marked 
austral group, from which one may conclude that he intended this name to 
be applied to M. egena Hutt., &c. This is too vague for present accept¬ 
ance, since the Recent New Zealand species of Solariella are apparently 
generically inseparable from the abundant Pliocene, Miocenp, Eocene, and 
even Palaeocene sjjecies that occur hen*. Thus either all our species 
should be referred to Talopena or else that name should be rejected 
altogether. It is a pity that In*dale did not explain more fully what 
he meant bv “ unlike shell characters,” but as the similarity of our forms to 
M. incerta Iredale is certain, while their relation to the exotic spocics is 
somewhat doubtful, there is is apparently no course open but the acceptance 
of Talopena . 

Xymene robustus n. sp. (Plate 52, figs. 4 a, ib.) 

♦Shell small, fusiform, very solid, whitish, with axial and spiral ribs. 
There are strong, broadly rounded, slightly lamellose axials, 14-15 on pen¬ 
ultimate whorl, with variable but usually subequal or slightly wider inter¬ 
stices, but at some distance from aperture axials lose their regularity and 
develop into prominent varices with sharp edge anteriorly; they are about 
twice as far apart as axial ribs ; on body-whorl there arc 7 axials and then 
4 varices ; they continue over base. Axial sculpture overlaid with spiral 
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cords : the spire-whorls with 2 equally strong, dose spiral cords on the 
lower half, these, with another that emerges from suture, form 3 strong 
peripheral cords on body-whorl; between the lower two there is nearly 
always an interstitial riblet; 5 strong, gradually diminishing cords below 
these on base-whorl, with an additional 4 on base of bodv-whorl, inter¬ 
stices about equal to ribs, except on base where they are wider, rendered 
lamellose by growth-lines ; shoulder generally smooth, but may bear 2 
or 3 weak rihlets. Colour whitish, a|>crture glossy white inside. Spire 
elevated, turreted, usually higher than aperture with canal. Protoconch 
small, of 2 glossy convex whorls, the first volution considerably tilted ; 
5 whorls remain, first 2 or 3 whorls subangled just above suture where axials 
suddenly become a little thicker, then sloping in to suture l>elow, later 
whorls subquadrate, with an almost level shoulder, base rapidly contracted 
above canal. Suture indistinct. Aperture vertical, ovate, rounded above, 
produced Mow into a moderately long very narrow canal, slightly recurved 
and bent to left. Outer lip with a sharp edge but very rapidly thickening 
inside till the ajierture is considerably reduced in area ; 5 thick denticles 
lather far inside aperture, the low r er 2 sometimes most prominent. Inner 
lip smooth, sharply marked off from body-whorl by groove extending from 
insertion of outer lip to end of canal. Columella vertical; bent, and drawn 
out to a fine edge along canal. Fasciole moderately strong, separated from 
inner lip bv distinct umbilical chink. 

Height (type, broken), 12 nun.; diameter, 5*3 mm. ; height of aperture, 
7 Inm. 

Height (paratype, adult), 17 mm., diameter, Hnini.; height of aper¬ 
ture, 8 mm. 

Type in the author’s collection, dredged in 3 fathoms, Dunedin Harbour. 
One slightly beach-worn specimen found by Mr. R. S. Allan at the Otago 
Heads is referable to this sjiecies, and is the paratype here figured. Also 
a few specimens dredged in fit) fathoms off Otago Heads. 

Note on Onithochiton subantarcticus Suter. 

flute r, in the Manual , refers to this form as a chocolate-coloured variety 
of 0. neglect us (Rochebrune) (0. undulatus Q. & (J.), and records it from 
Auckland and Campbell Islands, Cook Strait, and New Brighton. Iredale 
(Trans, NX, Inst., vol. 47, p. 423, 1915) remarks that 11 Suter’s record of 
his var. subantarcticus from Cook Strait and New Brighton does not refer 
to this species, which is confined to the subantarctic islands, but belongs to 
a species quite distinct, but as yet unnamed/' During the early part of 
the year the writer gathered two specimens of an Onithochiton under kelp- 
roots at Taieri Beach; these were very like 0. neglectus (Rochebrune) in 
shape and sculpture, but were uniformly chocolate in colour, with indications 
of white patches on the ridge. It seemed highly probable that these were 
Iredale s mummed species/* To settle this point the sheila were sent 
to Mr. W. R. B. Oliver, who kindly compared them with the type of 
0. subantarcticus Sut. (from the Auckland Islands, coll. Captain Bollons) 
in the Wanganui Museum, and wrote, “ With regard to 0. subantarcticus, 
Suter has only one specimen in Ihr collection, and both Mr. Murdoch and 
myself agreed that it was like yours; 1 cannot see the difference between 
the New Zealand and southern shells. But Suter’s specimen is small and 
in bad order, so it is difficult to come to a decision : Iredale has only made 
a bald statement, bo that his account is unsatisfactory/* Under these 
circumstances it does not seem to the writer wise to propose a specific name 
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for the Taieri Beach shells until they have been compared with better 
subantarctic specimens and their identity or difference placed beyond 
doubt. Till this has been done, or till Iredale gives more satisfactory 
reasons for his action, it seems better to include 0. subantarcticus Sut. as 
a part of the Neozelanic main-islands fauna. 

Turbonilla (Pyrgolampros) blanda n. sp. (Fig. 4.) 

Shell small, subulate, very thin and fragile, subdiaphanous and sub- 
perforate. About 26 slender flexuous axial ribs on penultimate whorl, 
curved slightly outwards medially, vanishing towards aperture on base 
(though not suddenly truncated), interstices slightly wider. Ribs regu¬ 
larly convex and smooth, but interstices bear very fine and dense radial 
riblets, about 15 on penultimate whorl, with linear interstices so that the 
effect of fine beading between the axials is produced. Similar radial 
sculpture continued on an increasingly finer scale over the whole body- 
whorl and base ; inside aperture riblets are distinctly visible through 
translucent test, simulating the characteristic appearance of a Subonoba. 
Colour pale horn. Spire acicular, much higher than aperture ; proto¬ 
conch heterostophe. Whorls 9, regularly increasing, lowly convex with 
< lee ply-cut-in sutures, base flatly convex. Aperture subrectangular, angled 
above, rounded and slightly effuse below. Peristome discontinuous, thin 
and sharp. Columella slightly arcuate, glossy ; inner lip slightly reflexed, 
leaving narrow umbilical perforation. 

Height, 3 mm ; width, 0-7 mm. 

Type in the author's collection. 

Hab .—Taieri Beach, a few miles south of the Taieri River, in seaweed- 
wasliings—a single specimen. 

Remark*.- The subgenus Pyiyolarnpro* is new to our Recent fauna. The 
Miocene shell, T. ( Pyryiscu*) oamarutica Suter, which is a much larger, 
more stoutly built shell, with very much coarser sculpture, should not be 
referred to this family at all, as stated elsewhere in this volume (p. 506). 
There are, however, several new Miocene species of Pyrgiscus and Pyryo 
larnpros to be described, and some of these are fairly close allies of the* 
present form. 


Laevilitorina micra n. sp. (Fig. 5.) 

Shell minute, turbinates rimate, smooth, fragile. Fine curved growth¬ 
lines distinct, otherwise smooth. Colour light brown to pale horn. Epi¬ 
dermis shining. Spire conical, lower than aperture, outlines convex. 
Protoconch very minute, helicoid. Whorls about 3, strongly convex, the 
last large, base rounded. Suture subcanalieulate. Aperture almost oval, 
angled above. Peristome sharp, thin, continuous, part of it being the 
relatively thick parietal callus. Basal lip hardly reflected. Columella 
arcuate, brown. Umbilical chink distinct, widely funicular. Operculum 
as in Mdarhaphe , nucleus near centre of inner margin. 

Diameter, 0-7 mm.; height, 0*7 mm. 

Type in the author’s collection. 

jffafc.—Taieri Beach, in seaweed-washings—four specimens. 

Remarks .—Somewhat allied to L. antipodum Filhol, but differing from 
that species in its lower spire, fewer whorls, and consequently much smaller 
shell, and more globose shape. 
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Laevilitorina cystophora u. sp. (Figs. 6, 7.) 

Shell very small, subglobose, subperforate, smooth, thin and fragile. 
Sculpture of growth lines only. Colour fuscous, horny near aperture, 
epidermis not shining; shell generally overlaid with rusty-brown granulose 
coating, obscuring upper whorls. Spire very short, obtuse, about one- 
third of aperture. Protoconch minute, flat, eroded. Whorls about 2, 
disproportionately increasing, convex, the last very large, base rounded. 
Suture viewed from above narrowly canaliculate, in othei positions incon¬ 
spicuous. Aperture pear-shaped, not quite symmetrical, fuscous. Peri¬ 
stome continuous, thin and sharp, parietal callus distinct Columella 
arcuate, faintly twisted, hardly callous. Umbilicus often obsolete, at 
most only a narrow chink, no carina surrounding it. ()}>ereuluni normal. 

Diameter, 09 mm.; height, 1 mm. 

Type in the authors collection. 

Hob .—Taieri Beach, in seaweed-washings ; very common on Cystophora 
to the exclusion of almost all other forms, rare elsewhere. A few specimens 
were also obtained in seaweed-washings from Breaker Bay, Wellington, so 
that the species, though hitherto unobserved, is widely distributed. 

Remarks. A close ally of L. hamiltom K. A. Smith, from which it 
differs in the consistently much smaller size, more pear-shaped a]>erture, 
and absence of a basal keel round the chink-like umbilicus. From 
L. micra it differs in its larger size, more globose form, much shorter 
spire, flatter whorls, and absence of a distinct umbilicus. 

Verconella compta n. sp. (Plate 52, fig. 2.) 

Shell small, fusiform, elongate (esjiecially anteriorly), with bluntly- 
shouldered whorls, axially and spirally sculptured. Axial ribs prominent 
on all whorls, beginning to fade out only at a short distance from aperture, 
16-17 per whorl, very narrowly convex, interstices up to twice their width, 
they reach lower suture oil spire-whorls, but not upper, disappearing half¬ 
way across shoulder, on body-whorl practically confined to periphery, base 
having only spiral sculpture. This consists on spire and body-whorls of 
low regular rounded ribs, subequal interstices with a single much finer but 
otherwise similar rib ; the same sculpture continues over canal. Sculpture 
alters slightly on shoulder; between suture and first regular spiral ate 2 
similar but more distant spirals, and spaces between these bear about 3 fine 
riblets. Colour uniformly pale brown ; aperture white and glossy ; inner 
lip with red-brown tinge. Spire conical, a little over height of aperture 
plus canal, outlines, straight. Protoconch small, of little over 2 whorls, 
volutions and nucleus distinct, slightly askew, hornv-coloured and minutely 
granulate ; axial acceleration is shown and axials develop in brephic stage 
before spirals. Whorls about 7j, disproportionately increasing (body-whorl 
swollen), bluntly shouldered above middle, shoulder strongly sloping and 
very little concave, then dropping in from vertical to lower suture ; base 
not much excavated^ regularly rounded. Suture rather inconspicuous, due 
to whorl below being prominently flattened upwards to clasp whorl above. 
Aperture a little oblique, quadrately pyriform, angled and slightly chan¬ 
nelled above, with very long canal below ; this is flexed to left and slightly 
backwards, narrowed medially by encroachment of inner lip but opened 
out near its rounded base. Outer lip strongly swelled outwards, sub¬ 
quadrate, sharply edged and but faintly lirato within; it projects farthest 
near its base, and on shoulder is considerably cut in to form a wide sinus 
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also faintly shown on earlier whorls by growth-lines. Columella consider 
ably excavated and twisted below’, leading to the apparent formation of a 
long narrow' elevated plait bordering canal. Inner lip spread as a sharply 
marked thin glaze beyond pillar and upon parietal wall, narrowed to a point 
below. Operculum not seen. 

Height, 38 nmi.; width, 15 mm. Height of aperture with canal, 
25 mm.; canal, about 12 mm. 

Holotype (dredged by Mr. W. La Roche in 20 fathoms off Opotiki, Bay 
of Plenty) in the author’s collection. 

This shell has the dimensions of V. caudatu Q. & 0., but differs totally 
in the shape of its whorls and canal. From V. mandarina Duclos it differs 
in spiral sculpture and relatively much Iow f er spire. Its nearest ally is 
V. marsh alii Murdoch, described also in this volume (p. 159), from which 
it is separable by its sutural flattening, differently shaped whorls, different 
sinus, longer canal, and slightly different protoconch. A fossil specimen of 
this species, from Castleeliff, is figured for comparison with the new' s|>ecios 
(Plate 52, fig. 1). 

Note on Phalium labiatum (Perry) and its subsp. pyrum (Larnk.). 

On page 312 of Huter's Manual of the New Zealand Molhisca our two 
well-know'n Cassids arc given the above names, but in the *’ Emendations ” 
(p. 1084) a change from /\ labiatum (Perry) to P. arhatinum (Lamk.) is 
advocated on the ground that labiatum was preoccupied by Chemnitz. 
Since, however, Chemnitz did not adopt binomial nomenclature, his w r ork 
cannot affect names that w'ere validly proposed later, so that P . labiatum 
(Perry) should stand. 

It seems best to the writer to give the “ pyntm " form specific rank. 
This course is adopted by Hedley and May in Australia, and might with 
advantage be adopted in New Zealand. Hedley also prefers to use the 
name Cassidea genetically. The shells differ considerably at sight, and, 
though they are obviously nearly related, the differences of form and 
occurrence seem to be of specific importance. Several of the characters 
of difference given by Suter are variable, but others are constant in all 
specimens seen by the author. The height of spire in typical forms is 
much less than in C. lahiata (Perry) and its angle consequently greater, 
but this is variable and specimens with moderately high spires are some¬ 
times seen. The shell attains a considerably larger size, is thinner, and 
always more inflated. Nodulous keels are generally a strong feature of 
the sculpture, and though these are occasionally absent the spire-whorls an* 
nearly always keeled. The basal spiral grooves may be very distinct or 
subobsolete (though never totally absent), but the grooves between peri¬ 
phery and suture above are ahvays very distinct. <7. lahiata (Perry) also 
has often spiral grooves on the base, but fewer in number and much less 
distinct; infrasutural grooves are absent. The place of denticles on the 
lower part of the inner lip is taken in (\ pyra by shallow and indistinct 
crenulations, the ends of faint furrows following the spiral grooves of the 
exterior. One of the best and most constant distinguishing points is the 
character of the umbilicus, which in C. lahiata (Perry) is narrow and 
partially closed up by the very small plate formed by the inner lip, while 
in C. pyra (Lamk.) it is wide ojien and the plate is very large and not 
encroaching. C. pyra (Lamk.) has a wider geographical range than 
C. lahiata (Perry); also in New Zealand C, lahiata (Perry) has not yet been 
found fossil, while a shell similar to (7. pyra (Lamk.) is not uncommon in 
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Pliocene beds, and the still earlier G. fibrata (M. & M.) is much closer to 
C. pyra than to C. labiata . The separation of these two as species seems 
therefore justified. 

lledley [Biol. Res. “ Endeavour ,” vol. 2, pt. 2, p. fi8) has described a 
species as Cassidea stadialis, commenting on its resemblance to C. pyra 
(Lamk.) and C. turyida (Reeve). The writer was lately fortunate in 
obtaining several fine specimens of Iledley’s species from off Otago Heads, 
but, as in the case of Charonia euclia Hadley, in much shallower water 
than the Australian type. As lledley’s account is not easily available, 
and these Oassids are such variable and similar forms, a full description 
and figures of the New Zealand shells are here given : 

Cassidea stadialis Hadley. (Plate 52, figs. Ik/, 36, 3c.) 

Shell large, inflated, thin, almost smooth. Whorls 8, always strongly 
and regularly convex, never angled ; much inflated, especially near the base; 
keels obsolete (but traces are sometimes barely visible on parts of the body- 
whorl). Reticulation present on upper whorls, but nodules never developed. 
One or two wide shallow and distant grooves just below suture on the 
lower whorls, with additional fainter and linear grooves below these on 
upper whorls. Base quite destitute of grooves; the whole surface covered, 
as in P. labiatunt (Perry) and P. pynnn (Lamk.), with extremely fine and 
dense spirals. One of the specimens has a strong varix marking the 
position of a former outer lip, at about 240° from the mouth of the shell ; 
this is abnormal for Cassidea. Tolour very distinctive and striking. The 
whole shell is a uniform glossy fawn-amber tint, suffused with orange or 
pink. Bands of darker colour are practically absent, and when present 
number about four and are distinct only near the outer lip ; Bpots are never 
present. The interior is of the same colour as the exterior with a few' 
milky patches, very highly polished and in places opaline. Outer lip 
china-white inside, the edge sometimes with 4 dark patches marking the 
position of the bands. Height of spire variable, but generally well over 
one-third height of aperture. Protoconch small, obtuse, not sharply 
marked off. Aperture and columella normal. Outer lip thin, quite smooth, 
no trace of denticles or furrows on its lower part. Umbilicus, as in 
C. pyra (Lamk.), widely open, due to the extension of the inner lip as a thick 
twisted plate some distance beyond the columella. 

Diameter, 60 miu., 54 mm., 61 mm., 60 mm.; height, 91 mm., 88 mm., 
85 mm., 93 mm. ; height of aperture, 64 mni., 63 mm., 65 nun., 68 mm 

Four specimens m the author’s collection, one in the Otago Museum, 
trawled in about 20 fathoms between Otago Heads and Waikouaiti. 

This large and beautiful shell is a noteworthy addition to our fauna. 
The five specimens were presented to the author by the fisherman who 
obtained them in the living state, and the following account was given of 
their capture: Several years ago, while the trawl-boats were at work, 
the nets were brought up laden with these shells, the sea-bottom being 
evidently thick with them. The men rightly deemed this strange, as they 
had never seen them before, and specimens were taken home as curios. 
Most of these have by this time probably been lost or dispersed, and the 
author was fortunate in securing the last remnant of the considerable numbei 
once possessed by the donor. The species was never found again, possibly 
because the remainder retreated to the deep water which, in Australia, 
seems to be the natural habitat of the species. The sudden swarm in 



526 


Transactions. 


shallower water, with the subsequent disappearance, may be due to pursuit 
of food, or perchance a new danger that assailed them. Whatever the 
cause 1 , the shell is probably very rare in New Zealand, though the writer 
has seen a specimen from the collection of Mr. A. W. B. Powell, of Auckland, 
dredged in 25-30 fathoms in the Bay of Plenty, where the shell may perhaps 
be less rare. The species is easily distinguished from C. labiata (Perry), 
which it resembles in smoothness, by its widely open umbilicus; much 
larger, more inflated, and thinner test; total absence of keels and nodules, 
and presence of deep infrasutural spiral grooves; and total absence of 
denticles on the outer lip. From C. pyra (Lamk.), to which it is more 
nearly allied, it differs in its rather greater size and thinner shell; its 
regularly convex whorls, without nodules, its simpler spiral sculpture and 
total absence of basal grooves and crenulations of the outer lip ; the higher 
spire (ratio height of spire to height of aperture in the four shells measured 
is *31, *37, *39, *42, while the maximum ratio observed in C. pyra is 
under £); characteristic colour, and the disposition of the canal, which is 
not cut back nearly so far nor so much recurved, is wider, and has its 
termination squarish instead of rounded. 


The Family Liotiidae , Iredale, in the New Zealand Tertiary: Part 1, 

the Genus Brookula. 

By H. J. Finlay, M.Sc., Edmond Fellow of Otago University. 

[Read before the Otago Institute, 12th December , 1922 ; received by Editor , 31H December , 
1923 ; issued separately , 30th J uly, 1924.] 

Plat© 53. 

The shell recorded by Suter as Lusospira corulum (Hutt.) is a rather 
common fossil in the Uastlecliff beds, and was originally described by 
Hutton (1884) as a Pliocene fossil from that locality under the name of 
Scalaria corulum (Hutt.), Subsequently it was discovered to be a still-living 
form, and was placed, together with another Recent minute shell, in the 
genus Lissospira (Suter, 1913), after a temporary classification in Vydostmna 
(Suter, 1910). Iredale (1915) rejected these genera as inapplicable to 
Ncozelanic shells, and placed Hutton's species in his genus Brookula , with 
genotype B . stibarochila Iredale from the Kormedec Islands (Iredale, 1912). 
B. corulum (Hutt.) is, however, not a typical member of this genus: the 
elevated spire and somewhat smooth base are abnormal. Iredale (1915) 
has also proposed the genus LioteUa to contain such forms as Suter’s IAotia 
polypleura Hedley, L . rotula Suter, and (?) Cyclostremella neozelanica Suter, 
and the exact difference between LioteUa and Brookula is not very clear. 
The author at first hesitated to refer all the following species to Brookula , 
but after a discussion of the question with Mr. W. R. B. Oliver, of the 
Dominion Museum, that course was adopted, it being assumed that LioteUa 
should be restricted to subdiscoidal forms. 

Apart from B. corulum (Hutt.) no others of the genus have up till now 
been recorded from our Tertiary beds; six new species are here proposed. 
Specimens are often by no means uncommon in washings and sieving?; 
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the most prolific localities found were Castlecliff, and especially Pukeuri, 
where four species occur. 

Brookula fossilis n. sp. (Plate 53, figs. 4a, 46, 4c.) 

Description of Uolotype. —Shell very small, turbinate, perforate, trans¬ 
lucent, shining. Whorls 3J, convex, periphery regularly rounded, ornamented 
with rather prominent and blunt axial ribs, a little unevenly spread and 
numbering 25 on body-whorl; they remain of same width over the whole 
whorl, but about half-way across rounded base begin to taper and gradually 
thin out into umbilicus, which they enter with uniform curve. Interstices 
only slightly wider than ribs, and show faint traces of spiral striation. 
Spire very slightly higher than aperture, outlines faintly convex, angle 
approximately 90°. Protoconch of 1 small globose whorl, distinctly separated 
from sculptured whorls. Suture deep. Aperture subcircular, very faintly 
angled above, peristome continuous, columella arcuate. Umbilicus not 
deep, about one-third width of aperture, only slightly encroached on by 
columella. 

Height, 1 mm.; diameter, 1 mm. 

Holotype and five paratypes, from Castlecliff, in author’s collection. 

Examples seen are very constant, but axials vary from 22 to 25, generally 
about 24, and interstices are sometimes wider than on holotype, exceptionally 
reaching 2J times width of ribs. As far as can be seen from figure, the 
shell found in a dredging from 15' S. of Big King Island, in 98 fathoms, and 
listed by Miss Mestayer (1916) as “ Brookula sp.,” is very close to, if not 
identical with, this species. This is not surprising, as so many of the Castle- 
cliff shells also occur Recent. More and better specimens of the Recent 
shell may turn up some day and allow of actual comparison ; till then it 
seems better to regard this species as also of Recent occurrence. 

The only Castlecliff form with which this shell can be confused is a shell 
described later in this paper as Brookula fvniculata n. sp. At first sight they 
are much alike, but careful scrutiny shows that B. fossilis has a higher spire 
with lower and more numerous ribs, which are not so evanescent on apical 
whorls, which in turn are not so discoidal and have a more globose protoconch. 
The faint circumumbihcal keel and sudden change in ribs at this point, 
characteristic of B. funiculata , is wanting in B. fossilis. 

B. fossilis is readily distinguished from the new species of Brookula 
from Pukeuri (described later) in being much smaller, and possessing much 
blunter less-prominent axials, and only faint traces of spirals. 

Of Recent Neozelanic shells the nearest species is B. corulum (Hutt.), 
which differs in its more turbinate form, its spirt* being 1| or more times 
height of aperture, angle about 50° ; in its aperture being more oval, with 
inner lip encroaching much more on small chink-like umbilicus ; and in 
its more inconspicuous sculpture, axials being much fainter and flatter, 
prominent only above periphery, after which they suddenly diminish and 
are so little prominent on base that it seems at first quite smooth ; interstices 
vary from about half to a little more than width of ribs, and are crossed 
by fairly fine spirals, which, however, are much more prominent than in 
B. fossilis , and hence easily seen. 

Brookula ired&lei n. sp. (Plate 53, figs. 2a, 26, 2c.) 

Description of Holotype .—Shell minute, but fairly large for the genus, 
elevated turbinate, perforate, translucent, shining. Wborls 4, convex, 
periphery regularly rounded, ornamented with fine sharp and prominent 
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axial ribs, slightly sinuated, generally in three places, and retrocurrcnt 
towards umbilicus ; there are 24 per whorl on holotype, 27, 25, 26 on others, 
interstices 2-3 times their width, delicately spirally striate, threads linear, 
with wide interstices ; neither spirals nor axials decrease in prominence 
on base (as in B . corulum Hutt.), but fade gradually into umbilicus. Spire 
about same height as aperture, outline straight (angle about 70°), whorls 4 
(]£ of which form the smooth, globose protoconch), convex, periphery 
and base regularly rounded. Suture deep. Aperture roundly ovate, 
bluntly angled above. Peristome and columella as in B. corulum (Hutt.). 
Umbilicus distinct, about one-sixth of minor diameter, chink-like, partly 
hidden by inner lip. 

Height, I'Omin.; width, 1-5 mm. 

Holoty|)e and six paratypes, from Pukeuri, in the authors collection. 

In spiral and axial sculpture no difference can be seen between this shell 
and B . pukeuriensix n. sp. (described below), but it is readily separated 
from it by its non-subdiscoidal upper whorls (t.e., its spire-angle is constant 
and whorl-increase regular) and by its umbilicus, which is not round and 
open but more like that of B. corulum (Hutt.). The only other species 
B. iredalei resembles is B. corulum (Hutt.); but that shell is smaller, with 
lightly convex spire (angle about 45°), has much lower blunter and more 
inconspicuous axials, very much less prominent on base, interstices hardly 
wider than ribs ; its spirals are much coarser and flatter, about half width 
of axials, separated by linear interstices ; and its umbilicus is considerably 
narrower and less prominent. 

Brookula tenuilirata n. sp. (Plate 53, figs, la, 16, lc.) 

Shell minute but rather large for the genus, elevated-turbinate, thin, 
|>erforate, translucent, shining. Axials 42 on the last whorl, the last 12 
getting more and more crowded. Two other adult examples have respectively 
43, with the last 15 crowded, and 41, with the last 12 crowded. Axials thin 
and sharp, very similar to those in B. iredalei n. sp. (v.s.), but lower, more 
crowded together, and generally less conspicuous. Exceedingly fine sharp 
linear spirals, with wide interstices crossing gaps between axials, which are 
considerably less prominent on base and taper off gradually to vanish in 
umbilicus ; spire conical, almost twice height of aperture, outlines almost 
straight, angle about 50°. Protoconch of a little over 1 whorl—its nuclear 
volutions, however, are very obscure—smooth, globose, and fairly prominent, 
moderately well marked off from embryonic whorls. Whorls lowly convex, 
periphery and base rounded. Suture moderately impressed. Aperture 
almost circular, faintly angled above, peristome continuous, columella 
arcuate, very little expanded. Perforation a moderately deep chink, less 
than half the size of that in B. iredalei n. sp., considerably encroached on 
and hidden by the columella. 

Height, 2 mm.; diameter, 1-5 mm. 

Holotype and four paratypes, from Pukeuri, in the author’s collection. 

This shell differs from B. iredalei mainly in its taller spire, less convex 
outline of whorls, and greater number of axials. In some respects—e.p., 
shape, convexity of whorls, prominence of sculpture, and size and shape 
of umbilicus it stands between B. iredalei and B . corulum (Hutt.); 
especially reminiscent of the latter is the obsolescence of the axial 
sculpture on base. The spiral threads are rather more prominent than 
in B. iredalei , especially on base; they are also closer together on whorls, 
but wider apart on base than in B. iredalei . 
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Plate 53. 



Fms 1<x, 16, lr.— Rrookula tenuilirata n. «p. Fins. 4a, 46, 4 r. - Rritakuht fawnli* n. up. 

Figs 2a, 26, 2r. —Rrookula irertalei n. *p. Fkin. .Vi, 56, ,V. Brookula fttmnthia n. sp. 

Figs. 3a, 36, 3c. — Brookula pukeuricnxin Fins. (k/, *i6. Bmoknla rot uIhhi Hutt. 
n. *p. | Fins. 7a, 76, 7r. —Rntokttla rmlo/foula n. *p. 

All X about J2. 

Face p. J-'S.'l 
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Brookula funiculata n. sp. (Plate 51, figs. 5a, 5/>, 5c.) 

Shell minute, thin but not very fragile, depressed-turbinate (same 
general outlines as Liotella polypleura (Hedlcy)), perforate, 20 axials on 
last whorl, the last five being much more crowded ; they an* thick and 
prominent, almost straight but sloping slightly backwards, a little sinuated 
on base; interstices of variable width, usually 1J-2 times width of ribs. 
They contain exceedingly fine and generally very faint spirals, low and 
rounded, only a small fraction of axials in width, interstices linear. The 
axials continue very prominent on base* till about two-thirds across, when 
they suddenly diminish in width and height and turn in towards umbilicus, 
thus marking off the edge of a funiole surrounding umbilicus, and this 
edge, though often very indistinct, is never wholly wanting; it is most 
prominent on juvenile shells. The funicle is about one-third the major 
diameter, and at its bottom lies umbilical perforation, which is moderately 
deep and rather irregular in outline, markedly encroached on by inner 
lip; it is about one-quarter the width of funicle, and is distinctly lateral, 
there being a much longer funicular slope towards aperture than elsewhere. 
After about 1J whorls from aperture axials very rapidly become obsolete, 
so that protoconch (1J smooth globular whorls) is only indistinctly marked 
off from following whorl. Spire approximately the same height as aper¬ 
ture, lightly convex, angle about 90° or more. Whorls 3J, regularly 
increasing, not tightly wound, but not so loose as in Liotella polypleura 
(Hedley), body-whorl and base narrowly convex; upper whorls being raised, 
a view from above showing a strongly turbinate shape. Suture deep. 
Aperture almost free, subcircular, with faint rounded angulation above, 
peristome continuous, columella arcuate, not reflexed. 

Holotype : Height, 0-8 mm.; length, 1 mm. Largest specimen : Height, 
0*95 mm.; length, 1*2 mm. 

Holotype and about forty paratypes, from (Wlecliff, in the author's 
collection. 

Axial ribs generally number 20, but sometimes fall to 17 or 18, due to 
non-development of crowded anterior ribs. Sometimes axials are thinner, 
so that interstices may be up to three times their width. This shell has 
much resemblance to some species of Liotella ; it differs from L. polyplnua 
(Hedley) in details of aperture, axial ribs, interstices, and umbilicus, and 
from L . rotula (Suter) in turbinate shape and different umbilicus. Also 
related to shell next described. The record of L. polyplcura (Hedley) from 
Castleeliff beds possibly refers to this species. The author has examined 
a considerable number of Wanganui minutiae, and, though this Brookula 
is common (though only in occasional patches, especially in the matrix 
round corals), no specimens of true Liotella or Liotina have yet been found. 

Brookula pukeuriensis n. sp. (Plate 53, figs. 3a, 3 Ik 3c.) 

Shell minute, very thin and fragile, turbinate, perforate, 23 axials on 
last whorl in each of the three shells examined, prominent but thin 
and sharp, curved forward on periphery, slightly sinuate on base; inter¬ 
stices 3 4 times their width, with very tine and linear spirals, interstices 
again about 3-4 times their width. The spiral sculpture is much more 
conspicuous than in B . funiculata . Axials not obsolete on upper whorls 
but distinct and sharp directly after protoconch; they pass over base and 
thin out quite regularly on nearing umbilicus. Perforation semi-perspec* 
live, without surrounding funicle; its circular outline hardly interrupted 
bv inner lip, central, and about one-quartor of major diameter. Spire 
aDout the same height as aperture, its angle a little less than 90°. Whorls 4, 



Transactions. 


530 


(protoooneli 1£, distinctly marked off); upper whorls rather discoidal, the 
shell appearing wheel-like from above. Suture deep. Aperture almost 
free, subcircular, peristbme continuous, columella arouate, not reflexed. 

Height, 1*1 mm.; length, 1*35 mm. 

Holotype and about thirty paratypes, from Pukeuri, in the author's 
collection. Also found at Ardgowan and Target Gully, but not nearly so 
plentiful. 

In its depressed form this shell resembles B. funiculata , but is amply 
distinguished by its altogether more delicate appearance, absence of 
umbilical keel, and several other details. It may be noted that its 
whorls descend much more rapidly than in the Pliocene shell, so that 
although its protoconch is less raised above the encircling whorl the 
penultimate whorl is much more prominent than in B . funiculata. In 
this it closely accords with the type of the genus, B. stibarochila Iredale, 
and except for its much more delicate facies and more depressed form it is 
extremely like this species. 

Brookula endodonta n. sp. (Plate 53, figs, la, lb , 7c.) 

Shell minute, thin, depressed-turbinate, perforate. About 30 rounded 
axial ribs on last whorl, a little more crowded on earlier whorls, interstices 
equal to or slightly greater than ribs. Spirals exceedingly fine, subequal 
to interstices, more distinct than in B. funiculata but less so than in 
B. pukeuriensis. Axials ribs flattened down a little on base, and this, 
together with their greater number, gives base of this species a much 
smoother appearance than m B. pukeuriensis ; but m other shell details 
e.g ., umbilicus, aperture, suture there is practically no difference between 
the two species. The spire is, however, rather lower, body-whorl more 
regularly rounded, and protoconch (JJ whorls) slightly smaller. 

Height, 0*7 mm.; length, 0*9 mm. Height, 0-9 mm.; length, 1*2 mm. 

Types (two almost perfect juvenile shells) and six patatypes, from Target 
Gully, in the author's collection; also one specimen from Pukeuri. One 
fragment also from Clifden, Southland (horizon 6 of Park, 1921). 

None of the adult shells are complete, but some of the juveniles are 
nearly perfect; practically all possess 30 axial ribs per whorl. The sjiecies 
is very close to B. pukeuriensts , differing mainly in its more depressed shape 
and greater number of axials, resulting in much closer and finer ribbing. 

Of the species of Brookula , three (B. fossilis , B. corulum , and B. funi¬ 
culata) seem to be restricted to the Pliocene, while of the four Miocene 
species only two have so far been found at more than one locality; the 
range of species seems therefore to be small, and they should prove of con¬ 
siderable use. The author regrets that he has had no opportunity of 
examining much shell-sand from horizons between the Awamoan and 
Castleeliffian; probably several more new forms would be found in such 
beds, as there is rather a wide evolutionary gap between the Pliocene and 
Miocene forms here described. 

A rather curious point is that these Miocene species are more typical 
Brookulas than the three Pliocene forms. Although the name Brookula is 
used for all these species, they are easily divisible into two groups, one 
being typified by an elevated-turbinate shell with regular whorl-growth, 
constant spire-angle, and usually narrow umbilicus, and the other by 
a depressed-turbinate shell with subdiscoidal early whorls, leading to a 
continued decrease in spire-angle with growth, and a rather wide and 
prominent umbilicus. 
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The type of the genus, B. stibwrochila lredale, though rather elevated, 
evidently belongs to the second group. Mr. W. It. B. Oliver kindly pre¬ 
sented the author with an authentic specimen of the type species, and an 
examination of this shows that, of the shells mentioned in this paper, the 
nearest to the type is B. pukeurutmis. This, however, is easily dis¬ 
tinguished by its more fragile test, much more delicate and more numerous 
ribs, and more depressed shape. B. stibarochila lredale has a variable 
number of coarse, prominent, rounded ribs (15 on the last whorl of the 
type, 19 in the author’s specimen. Oliver (1914) remarks that “speci¬ 
mens vary considerably in the number of ribs ; the ty\w has them wide 
apart ”), but its base is regularly convex, the ribs thinning down gradually 
Into the deep, narrowly circular perforation. The author here pro]>oses 
the new subgeneric name AcyuispircUa to cover the forms of the first 
group, naming as type Sralaria corulum llutt. 

Subgenus Akquispirklla n. subgai. 

Shell minute, similar to Broolcula s. str. except that early whorls are 
not depressed— i.e., protoconch is prominent and raised instead of incon¬ 
spicuous and discoidal. This imparts to spire the shape of a cone instead 
of a dome, and leads to much more regular whorl-growth than in Brookula 
s. str.; shell generally more elevated. Umbilicus generally much narrower 
and less prominent than in the strict forms, being often chink-like, and 
the axial sculpture sometimes becomes obsolete on base. 

Type: Scalaria corulum Hutt. (Plate 53, figs. 6u, 6 b.) 

Key to Species. 

Shell depressed-turbinate ( Brookula s. str.). 

Shell fairly strong, with a Huholisolete umbilical keel, 

20 axials per whorl .. .. .. B. funiculata. 

Shell fragile, with no umbilical keel. 

About 23 thin and sharp axials on last whorl, inter¬ 
stices 3-4 times their width .. .. .. B. pukeurienits. 

About 30 rounded axials on last whorl, suhequal 
to their interstices .. .. .. B. endodonta. 

Shell elevated-turbinate ( Aequisptrella ). 

, Axial ribs considerably diminished in prominent c on base. 

Over 40 axials on lost whorl .. .. B. fcnnilirata. 

Under 30 axials on last whorl .. .. .. B. corulum. 

Axial nbs not diminished in prominence on base. 

Axials thin and sharp, spirals generally distinct .. li. irsdalei. 

Axials rather blunt; spirals very faint B.fomhs. 
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New Species of Magadina. 

By H. J. Finlay, M.Sc., Edmond Follow of Otago University. 

[ Read before the Otago Institute , December, 1023 ; received by Editor , Decnnhet , 

1023 ; issued sejsirately, 30th July , 1024. \ 

Thk two species lion* described are close relatives of M. browni Thomson 
(Trans. N.Z. Inst., vol. 47, pp. 399. 402, 1915), but in general shape and 
inflation somewhat intermediate bet ween that species and such Australian 
forms as M. compia (Sow.) and AI. cumingi (Davidson). They both occur 
at the same locality, but in beds of slightly different age ; these beds an*, 
however, probably of approximately the* same age as those from which 
the only (wo other New Zealand species have been obtained— viz., M. browni 
Thomson and M. wiUfHiraensis Thomson but tin* locality is much farther 
south. Thomson (Inc. cit., vol. 52, p. 369, 1920) has indicated the existence* 
of a third species, and this may possibly belong to one of the present forms. 


Magadina clifdenensis n. sp, (Fig. 1.) 

Shell small, sub-shield-sha}>ed. longer than wide, greatest breadth just 
below hinge-line ; sides at first gently curved, but curve rapidly increasing 
anteriorly and then diminishing quickly, giving rise to a marked taper ; 
hinge-line still straighter than in M. btowni; dorsal valve very lightly 
convex, with a long, narrow, and increasingly pronounced anterior sinus, 
having the appearance of a shallow trough traversing half the shell ; ventral 
valve highly raised, very strongly but bluntly carinate, the ridge being of 
regular prominence from inception at beaks to termination at valve-margin, 
and not noticeably widening over its whole extent ; commissures witli very 
strong, narrow, and sudden fold, dorsal valve being much bent inwards 
in a narrow tongue ; beaks short, not in¬ 
curved, truncated almost horizontally by 
rather small, elongate-oval foramen, whose 
rim is not rounded and slightly thickened 
as in M. browni , but thin and sharp, forming 
with beak-ridges distinct telae ; beak-ridges 
sharp, forming a false area, most of which 
(more than in M. browni) is occupied by 
a lightly concave jiseudo-dcltidium. In- 
ti-rnally valves agm- with M.brmvni, except Ty|10i x tagaib^Uii}Len*is n. 
for the following differences : In dorsal valve 

socket-ridges are much smaller, relatively less solid, and much closer 
together, especially posteriorly, when* they slant towards each other; they 
do not end in sharp point, and notch between them, viewed posteriorly, is 
much narrower ; hinge-trough is narrower and deejier, and cardinal process 
much smaller than in M. browni , a fact probably indicative of greater 
antiquity of present species. Another factor that would support this is that 
the two branches of loop are more closely cemented to median septum 
than in AI. browni- i.e., junction of ascending and descending branches is 
merged in septum, instead of forming a continuation ridge as in the Waipara 
species, so that M. browni would seem to have a slightly more advanced 
type of Magadiniforni loop than has M. clifdenensis. Outline of loops, too, 
is less circular, and muscular impressions more restricted to upper part of 
shell. In ventral valve hinge-teeth are much closer and even more strongly 




Fin. 1. 



Finlay. Two New Species of Magudimi. 


333 


bilid. Surface* of both valves unsculpturod except for growth-lines, but the 
Hhell-Hiihstance is everywhere elegantly and fairly finely punctate. Thomson 
has not mentioned this as an attribute of M. brownu but it exists in that 
8|K»cies, though more* difficult to observe on account of the rubbl'd surface of 
most specimens ; the punctation is slightly finer then in M. ehfdeuensis . 
Easily distinguished also from M. brawn by smaller size, narrower and 
much deejjer sinuation, and es|>ecially much Hatter dorsal valve and more 
convex and very strongly carinate ventral valve 

Holotypc length, 8 mm. : breadth, 7*2 mm ; thickness, 3*3 mm. 

Para type length, 7 nun. ; breadth, 6-6 mm. ; thickness, 3 mm. 

Type ami many paratypes, from (lifden, Southland bands 7a (type) 
and 7b (Ilutchinsonian {) in author’s collection. 

Magadina thomsoni n. sp. (Fig. 2.) 

As in the case of M. waipnniensis Thomson (loe. cit vol. 47, p. 403, 
1915), this species is best desenlied by comparison with one nearly related- 
in this case the previous new species. From this it differs at sight especially 
in its much smaller size and even flatter dorsal valve, which posteriorly 
is almost perfectly flat and anteriorly lightly concave. This fact is due to 
the earlier inception of the median sinus, which noticeably begins to flatten 
the valve at the up|>er third ot the shell and very rapidly deepens, though 
remaining only about half the width of that in M. clif(leucosis. At the 
anterior end of sinus the valve is sharply bent in as in that species, but 

tongue is narrower, more pointed, and usually 
not so long. Beaks an* much lower, and 
margins forming them distinctly concave 
instead of struiglit as in the three other 
New Zealand species ; this impression is 
p I(i 2 . heightened by greater rounding of margins 

T\ jjo. Mngodma thomsom sp. near hin S ,J - K iv >»K the shell a subcircular 

outline, pointed at both ends. Ventral valve 
very similar to that of preceding sjx'cies, but more pointed and less raised 
anteriorly, with a similar verv strong and blunt but slightly narrower 
carination. Remaining external details, pseudo-deltidium, punctation, &c.. 
approximately the same in the two species. Internally the species arc 
also much alike, but septum dies almost entirely away before reaching 
soeket-ridges, and cardinal process is minute- even smaller than in 
M. ehfdeuensis. In ventral valve teeth are a little smaller and closer, and 
anterior median ridge separating muscular impressions is slightly lower. 

Holotype- Length, 5*3 mm. ; breadth, 4*9 mm.; thickness, 1*6 mm. 

Paratype Length, 5*5 mm.; breadth, 4*7 mm. ; thickness, 1*7 mm. 

Type and several paratypes, from Clifdcn. Southland - band 6 a 
(O totaran ?) in the author’s collection. Separate valves are fairly common, 
but only three jierfeet specimens have so far been obtained ; of these the 
best preserved is taken as the type, though the ventral valve, as the figure 
shows, is bent back a little at margin ; this is due to accident, and normal 
specimens have a regularly convex valve as‘in M. clifdenensis. 

The species is named in honour of Dr. Thomson, Director of the Dominion 
Museum, in acknowledgment of much freely-given advice and assistance. 
Apart from its occurrence in older beds, M . thomsoni shows, in its 
less-developed beaks, its earlier-developed dorsal Binuation, and its more 
primitive cardinal process, features that stamp it as ancestral to its near 
relative, M. clifdenensis. 
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Preliminary Note on tlu 1 Clifden Beds . 

Bv H. J. Finlay, M.Nc., Edmond Follow of Otago University, and 
F. H. McDowall, M Sc., A.l.C. 

[Utml hejwe the Oiayo Institute, 11th December 1923 , received by Editor , 31st December 
1923. utsued se/mately, 30ih July. 1924.] 

In 1021 Professor Park* published a brief account of some Tertiary localities 
m Southland. The most im|>ortant of these so far known is at Clifden, 
w here the Tertiary beds extend for nearly half a mile along the right bank 
of the Waiau River. Park states that “ a rich harvest awaits the collector 
at Clifden," but also that " no attempt was made to make collections of 
fossils anywhere." Accordingly a visit was made to this locality in the 
hope that it might prove ot interest, and the results have already far 
exceeded expectations. 

The beds are sometimes a little difficult of access, but the fossil forms 
obtainable arc so new and magnificent, and their preservation so fine, that 
the labour is well spent. Some four hundred species are now in hand, the 
majority of which have proved exceptionally interesting. Preliminary 
study of these forms shows that, though the beds from which they come 
are younger than the Waiarekan, they are as certainly older than the 
Awamoan. The very rich fauna and the exceptional preservation make 
comparison easy, and there is no doubt that the (lifden fauna is a peculiar 
one, and represents a facies not previously known in New Zealand. 

Park has grouped the basal concretionary plant-beds in the Waiarekan ; 
the limestone and overlying glauconitic sandstone in tho Ototaran ; the 
lour following highly fossilferous sand beds in the Hutchinsonian ; and 
the two highest bands in the Awamoan. No reasons are given for this 
classification, and it is possible that the fossiliferous beds should be placed 
in a lower horizon. Much confusion has already resulted in New Zea¬ 
land from the misuse of palaeontological evidence, and the reliance on 
lithology alone, and we consider that the only safe guide to the age of 
many New Zealand beds is the accurate interpretation of their palaeon¬ 
tology. The Clifden beds are certainly puzzling, but the problem of their 
age seems to admit of only two solutions—t.e., the fossiliferous sands 
must apparently be treated as either Hutchinsonian or Ototaran—and 
the hypothesis which seems most reasonable, and demands the fewest 
assumptions, is the one that must be accepted. If the uppermost Clifden 
beds be considered as Awamoan, and the intermediate beds as Hutchin¬ 
sonian, then these horizons apparently contain different faunas in Southland 
from those they would contain in Oamaru. (It must be mentioned, 
however, that strong faunal resemblances exist—the genera are nearly all 
the same, though most of the species are different; but this is usual in New 
Zealand, where there are very few sharp distinctions in the faunas of 
adjacent horizons.) Though reasons may be invented to support Buch a 
possibility, it would, if adopted, allow of unlimited licence in correlating 

* J. Park, Geology and Mineral Resources of Western Southland, N.Z. Oeol, Surv . 
Bull . Xo. 23 pp, 50-52. 
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geographically distant beds,* and it seems to us preferable to consider 
that, where the lithological conditions are not totally at variance, different 
faunas indicate different horizons. 

Thus it seems probable that the Awamoan stage in the strict sense— 
is not represented at all at Clifden. The topmost bed (No. 8 of Park) has, 
as might be expected, most analogy with the Awamoan, and may possibly 
be referable to a basal Awamoan stage, such as is represented by the Target 
Gully and Ardgowan shell-beds, though a definite statement cannot yet be 
made. It seems, however, almost certain that some of the lower, richly 
fossiliferous beds should be placed below the Hutchinsonian, the contained 
fauna being unlike that of beds at present referred to the Hutchinsoniant 
—-e.</., Otiake, Blue Cliffs, Mount Brown, &c. 

The importance of this is obvious, no satisfactory store of fossils having 
previously been discovered in beds of this horizon. The separation 
between Ototaran and Hutchinsonian at Clifden is not yet clear, though 
there does not seem to be any reason to doubt the Ototaran age of the 
limestone itself ; in common with the other Ototaran limestones of New 
Zealand, its molluscan fauna (Pecten hutUmi Park, Epitonium lyratum Zitt., 
Ohlamys cf. burnetii Zitt.) is of such a nature as to be useless for age-deter¬ 
mination, but the brachiopods seem to be Ototaran. It cannot possibly 
bo Atiuan. For the determination of the true ages of all the Clifden beds 
much will depend on the brachiopods ; we have collected specimens from 
several of the horizons, and have to thank Dr. Thomson for identifying 
many of them. Some curious correlations are suggested by the brachiopod 
evidence, but there are several apparently anomalous facts, and consider¬ 
ation of these is withheld till a more complete account can be given. 

Unfortunately the beds beneath the limestone seem to be unfossiliferous 
except for plant-remains, which, in the present state of palacobotany in 
New Zealand, are not of great use. On the east coast, at Wangaloa, is a 
Palaeocene fauna ; between this and Clifden, at Chatton, occur shells which 
have been examined by one of us, and which show that the beds there are 
almost identical in age with the Wharekuri greensands (though of a more 
littoral character); at Waikaia are beds (now hidden) perhaps a little 

* Dr. Marshall has used this plea when investigating the Pakaurangi Point fauna,, 
and han correlated that locality first with Target Gully (Trans, N.Z, Inst., vol. 40, p. 275. 
1017), then with the Oamaru limestone (loc. cil, vol. 50, p. 275, 1018), and finally aith 
the All Day Bay bedB - “ that is, next above the Oamani limestone ” (loc. rit ., vol. 50, 
p. 276, 1918). 'Subsequent writers have often assumed these beds to be Awamoan. 
Their true age cannot be regarded as yet settled, but they are undoubtedly not Awamoan, 
if by “ Awamoan ” is meant the horizon of the bods at Awamoa Creek and Pukeuri. 
The fossils of tho Pakaurangi Point bedB do not seem like those of Target Gully or Otiake, 
but have many points in common with those in our Clifden collections, as will be seen 
from the short list at the end of this paper. There Are also a few significant relations 
with species from the Kakanui tuffs. The Clifden beds provide a nearer approach to 
the Pakaurangi fauna than does any other horizon at present known, and it seems 
advisable to treat the Kaipara beds as part of the great Ototaran-Hutchinsonian sequence ; 
It is even possible that they may be older than all the fossiliferous bands at Clifden, 
and represent part of the stAge developed there as limestone or un/ossiliferous sands. 

t if the name 11 Hutchinsonian ” is to be restricted to a greensand horizon definable 
by its brachiopods, then a new term will be nocesssry for beds such as those mentioned, 
which contain an abundant molluscan fauna. This fauna is of an older typo than that 
found at Target Gully, so that the name “ Awamoan ” should not be used, there is 
already too much laxity in the use of that term. Morgan (Pal Bull. No. 8, p. 1031 
would merge the Hutchinsonian with the Ototaran, but a name is needed for the stage 
represented at Otiake, and in tho meantime it seems preferable to employ one already 
in use. One of us has in preparation a detailed account of stages separable from 
the Hutchinsonian and Ototaran, and this matter will then be more fully dealt with. 
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older than the Chatton sands; and at Pomahaka, not far above the 
coal-measures, an* tuffs containing a very jwculiar and apparently brackish- 
water fauna of about a dozen species, which give no indications of their 
geological age. Apart from these occurrences, Lower Tertiary beds have 
not been discovered in Southland ; no trace has yet been found of the 
Bortonian or of the other stages present at Waihao. 

Long and tedious work will be necessary before the Clifden faunas can 
be thoroughly elaborated, and till this is completed only tentative con¬ 
clusions can be drawn as to their age. If, however, the suggestions here 
put forward prove correct, it is evident that a rich molluscan fauna already 
flourished in New Zealand before the Awamoan, and, if one may judge by 
generic similarities, evidently gave rise to the Awamoan faunas. The 
range of many genera and some species will be prolonged into Hutchin- 
soman and perhaps Ototaran times, and this will considerably weaken the 
theory that a connection with some land-mass at about the Awamoan 
stage must be postulated to account for the sudden increase m fauna. 
Writers have commented on the richness of the Awamoan fauna, but even 
the preliminary collections from Clifden show that the fauna there is 
equally rich. 

There is still, however, the tantalizing stretch of limestone even at 
Clifden, dunng whose deposition much faunal change must have occurred. 
From the thickness of the Clifden section it is evident that the deposition 
of the Ototaran Ilutchinsonian in the Oamaru district must have occupied 
a very long period of time. Park gives the maximum thickness of 
the Oamaru stone as 110 ft., and of the Clifden limestone as 160 it., 
bands 2 (5 occupy another 100 ft., and band 7 is 175 ft. thick. Now, the 
evolutionary differences shown between successive bands of the fossiliferous 
beds seem to be quite as great as, for instance, between the Hutchinsonian 
and basal Awamoan, or Awamoan and Mokauian, so that, the rates of 
evolution being assumed equal, either these stages represented quite short 
time-periods, or the Ototaran-Hutchinsonian period, as at present under¬ 
stood, was of considerable duration. 

The unfossiliferous nature of the Oamaru stone has been the source of 
much palaeontological confusion as regards faunas above and below it, 
and has prevented the clear reading of the evolutionary sequence between 
our early and middle Tertiary faunas. Although the upper beds at Clifden 
will materially help in this respect, the thick basal limestone again prevents 
the complete solution of the problem, and at present we are still left with 
the apparently sudden appearance above the limestone of a rich and varied 
fauna, which in some respects is very like, and in others very unlike, that 
found in pre-Ototaran beds. It can only be said here that a careful com¬ 
parison of material from Wliarekuri, Clifden, and Otiake leaves the impres¬ 
sion that the evolution of our fauna proceeded equably throughout the 
limestone regime, and that if a new fauna did enter by means of a shallow- 
water connection at that period it scarcely disturbed the hardy pioneers 
already in possession. 

The arrival of a new fauna is generally supposed to imply increased 
competition, often resulting in extinction of all but the hardiest members 
of the prior colonists. The weaker members of the invading troop would 
also often find the changed conditions unfavourable, and would probably 
perish. This may possibly account for the failure of a large number of 
apparently newly established species and genera to survive beyond the 
Awamoan: e.g. Podia acuticingulata (Suter), Merica brevirostris (Hutt.), 
Hinnites traitti Hutt., Erato neozelanica Suter, &o. At the same time. 
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there are certain genera, such as Natiea , Turritdla , Venericardia, Leueo- 
syrinXy Pseudotoma, Divaricella, Crepidula , Calyptraea, and many others, 
which extend in an unbroken evolutionary line of slowly changing species 
almost throughout our Tertiaries. It is the presence of members of such 
genera—generally mom plentiful than the restricted forms—that gives to 
successive Tertiary faunas in New Zealand an appearance so strikingly 
(and deceptively) similar. To this also is due the statement repeatedly made 
by Marshall* that the ancestral counterpart of any fauna can be found 
in the one preceding it. This is true for such genera as mentioned above, 
but unless it is true for all the genera Marshall’s argument does not seem 
to be logical. It is only to be exacted that the hardy members of our 
original fauna would, under conditions of comparative isolation, (icrsiat 
with but little change for a long time ; there is no need to insist on 
absolute isolation. Further, this fraction of our various faunas, though 
superficially often overwhelming, is the least important, what one must 
consider most is the residue of short-liviug species and newly appearing 
forms. There seems to be no doubt that the ancestors of many forms 
cannot be traced in earlier horizons, and it is not reasonable to suppose 
that this is always due to imperfect collecting. As our knowledge stands 
at present it is impossible to assume that the Clifden fauna was wholly 
derived from that found in the Waiarekan greensands at McCullough’s Bridge, 
or that that in turn was entirely descended from the Palaeocene fauna of 
the Wangaloan, though in each case evolution is no doubt responsible for 
a certain part. The real problem to be solved is the origin of the 
remainder. 

Dr. Marshall has so consistently urged the continual isolation of New 
Zealand, and the evolution of every fauna from its predecessor, that the 
time has come when we may expect the pendulum to swing in the opposite 
direction. Without, however, committing ourselves on the subject, we 
believe that the molluscan evidence is at present too imjierfect to allow 
of the postulation of definite land connections. Four things must be done 
before this can be attempted : (1) Revision of the palaeontological w'ork 
begun by Sutcr (this will involve the recasting of most of the published 
lists); (2) very much further collecting and accurate comparison and deter¬ 
mination of species ; (3) search for missing stages below the Otgtaran, 
and for a fossiliferous facies of the part of that stage known only as 
“ limestone ”; (4) more thorough comparison with Australian and South 
American Tertiary faunas. 

In order that our conclusions as to the age of the Clifden beds may be 
more readily followed, we append a brief list of some of the characteristic 
forms from band (5. Positive identifications are as yet made in only the 
few cases where no doubt can exist: " cf." indicates that the shell is very 
close to the species mentioned, judging from literature, but may lx* new*; 
“ aff.” indicates that the species is certainly new, but has its nearest relative 
in the species mentioned. 

We would also like to mention that wherever comparisons with various 
faunas have been mentioned our conclusions have been drawn from a study 
of actual specimens; we have at no time relied on lists of fossils from the 
localities concerned. 

* Nee, for instance, Trans . N.Z Inst., vol. 50, p. 277, 1918 ; vol. 61, p. 244, 1919 ; 
voL 52, p. 126, 1920; and vol 53, p. 96, 1921. From the last reference the following 
words may be quoted: “ We have, then, been foreed to the conclusion that from the 
time the Wang&loa and Hampden beds were deposited until the present day the marine 
moilusca of New Zealand have shown a gradual development, without any important 
additions at any time from other fauna regions.” 



Transactions . 


638 

Shells from Sand 6 . 

Erato aff. n. spp. from Kakanui Bathytoma aff. haasti (Hutt.). 

tuffs and Chatton. Pseudotoma aff. robusta (Hutt,). 

Cypraea aff. trelissickensis Suter. Pseudotoma excavata (Suter). 

Heliacu8 aff. aucklandicus Marshall. Borsonia aff. rudis (Hutt.). 

Oaleodea ef. muricata (Hect.). Leptoconus cf. armoricus Suter; 

Epitonium cf. tndndum Marshall. and several other species. 

Niso cf. neozelanica Suter. Scaphander aff. n. sp. from Chatton. 

Fusinus several species, aff. lcai- Anom%a cf. poculifera Marshall. 
paraensis Suter, solidus Suter, Olycimeris aff. subglobosa Suter. 
and further n. spp, from Waihao. Glycimeris aff. trelissickensis Mar- 
Fusinus aff. climacotus Suter. wick. 

Aethocola aff. flexuosa Marshall. Glycimeris aff. n. sp. from Otiake 
Cominella aff. carinata (Hutt.). (laticostata group). 

Typhis n. sp. Charna n. spp. 

“ Scaphella ” aff. elegantissima Suter. Pecten aff. n. sp. from Wharekuri. 
Lyria n. sp. Propeamusium ef. zitteli (Hutt.). 

Ancilla cf. spinigera Marshall. Veriericardia subintermedia Suter.* 

MargineUa n. sp. (also from Protocardia patula (Hutt.). 

Chatton). Macrocallista sculpturata Marshall. 

Gemmula cf. bimarginata Suter. Gorbula nitens Marshall. 

Turricula aff. latescens (Hutt.). Tellina cf. inconspicua Marshall. 

Besides these, there are a few further significant species from other 
bands, as follows :— 

From Bands 7 and 8. 

Ampulhna cf. n. sp., from the Ventricola n. sp. (also from Otiake). 

Waihoa greensands. Chione cf. n. sp., from Chatton. 

Natica n. sp. (also from Otiake). Chama huttoni Hect. 

Fusinus aff. maorium M. & M. Olivella cf. neozelanica Hutt. 

From Band 4. 

Mitrella ef. inconspicua Marshall. Turricula aff. marginalis Marshall.*!* 
Borsonia n. sp. 

The present paper must be regarded as entirely preliminary; for the 
moment the various lines of evidence as to the age of these beds conflict so 
much that a satisfactory solution seems difficult. One fact seems to be 
clear—that the Awamoan, Hutchinsonian, and possibly Ototaran stages 
as at present constituted are too comprehensive, and urgently need sub¬ 
division before the work of correlation can be carried out properly. 


* The shell described by Dr. Marshall (Trans, N.Z, Inst, vol 50, p. 272, 1918) at 
Cardium (Gians) katparaensts from Pakaurangi Point is, from the figure and description 
a juvenile of the shell described by Suter from the same locality as Venericardia sub - 
intermedia, Tt is certainly a Venericardia , Suter’s original naming of Marshall's speci¬ 
men being Cardita (Gians), not Cardium, and it appears so in the list in Pal. Bull, No. 8 , 
p. 3, and in Marshall's own list (loc, cit ., p. 274). There are one or two other discre¬ 
pancies in this hat— t.g., Epitonium tricinctum Marshall appears as Epitonium trilineatum 
n. sp.; and there are a number of misspellings, Denkitum pareorense is quoted as of 
Ihering (in voL 51, p. 235, it is referred to Suter), Cardium pulcheBum Gray appears 
in place of Protocardia pulchtUa (Gray), and Bpikmium browni Zitt. is given a place. 
Chums auriculata Bartrum, described from this locality (Trans, N,Z. Inst, vol 51, 
p. 97, 1919), is apparently a Lucinida, close to L. laminata (Hutt.). One of us ( Proc . 
Mat 8oc„ voL 16, 1924) has proposed the name Chlamys kaiparaensis Unlay in plaoe 
of Pecten subconvexus Marshall, preoccupied, 
i r““ , * _ * _ ■ ■ ■ _ ■ “ 

wdinaria (all of Marshall), and hamiltoni (Butt.)—a group characteristic of early Tertiary 
horizons in New Zealand. (See Marshall, Trans . N.Z, Inst,, vol 52, p. 114, 1920.) 
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Lahillia and some other Fossils from the Upper Senonian of New 

Zealand . 

By Otto Wilckens, Ph.D., of Bonn University. 

Communicated by P. 0. Morgan. 

[Read before the Wellington Philosophical Society, 13th June, 1923 ; received by Editor, 
22nd December, 1923 ; published separately , 16th August , 1924.] 

Plate 51. 

Some tune ago 1 received for examination from Mr. P. 0. Morgan, Director 
of the Geological Survey, through Mr. J. Marwick, Palaeontologist, some 
fossils from several localities in the South Island of New Zealand. I am 
much indebted to Mr. Morgan for the transmission of this interesting 
material, which was collected at the following localities : 13 (Amuri Bluff, 
McKay, 1873 and 1876); 22 (Green Island, near Dunedin, McKay, 1873); 
589 (Selwyn River Rapids, Malvern Hills, McKay, 1886); 592 (Shag Point, 
beach near coal-mine and McIntosh’s store, McKay, 1886); and 320 (Shag 
Point, Hector, 1865). 

The conclusion reached after an examination of these fossils is that all 
the localities represented are of Upper Senonian age. 

DESCRIPTION OK THE FOSSILS. 

LAMELLI BRA NO HI AT A. 

Lahillia Cossm. 

Lahillia of. luisa 0. Wilok. sp. (Plate 54, figs. 1, 2, 3, 4.) 

Outline of shell oval. Umbones very prominent, curving strongly 
inward and very slightly forward, and situated a little behind middle of 
dorsal margin. Shell inflated, anterior portion somewhat flatter than 
posterior and somewhat produced. Anterior margin considerably convex, 
passing gradually into slightly convex ventral margin. Posterior margin 
less rounded than anterior and somewhat truncated. Antero-dorsa! and 
postero-dorsal margins concave. Lunule flat. Ornamentation consists of 
rather coaTse concentric ridges at wide intervals, and of thin growth-lines 
in interspaces, well preserved on ventral portion of shell, while the coarser 
ribs arc less conspicuous in this region. Muscular impressions not visible. 
One specimen shows portion of ligamental groove (Plate 54, fig. 4). 

Hinge of right Valve (Plate 54, fig. 3) partly preserved in specimen from 
Amuri Bluff. As specimen is a rather young individual, hinge is still 
delicate. Posterior cardinal tooth of rounded-triangular shape and directed 
downward and forward. Grooves on both sides of this tooth, destined 
for cardinal teeth of left valve, are more or less well preserved, but lateral 
teeth are destroyed. 

Specimen from locality 589 shows portion of hinge of left valve (Plate 54, 
fig. 4). In this specimen the considerable thickness of the shell is visible, 
much is a character of the genus. (It is a consequence of this thick¬ 
ness that umbones of casts are more prominent tnan those of shells.) 
Ventral margin of hinge-plate well preserved, but teeth more or loss 
damaged. Most conspicuous is the large groove of triangular outline 
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destined for posterior cardinal tooth of right valve. Before this large 
groove is a second but flat one, the posterior two-thirds of which is really 
base of destroyed anterior cardinal tooth. Behind central groove there 
ought to be the posterior tooth, but this is no longer present, the weathering 
of the shell having produced two facets separated by a sharp horizontal 
edge. 


Measurements (in millimetres):— 

<«*•) (*.) 

(«•) 

Length 

.. 65 70 

56 

Height 

.. 60 63 

45 

Diameter of both valves.. 

.36 

36 

(a.) Internal cast from localitv 592 (Plate 54, fig. 1). 


(b.) Internal cast from the same 

locality (Plate 54, fig. 2). 

Height is 


that of left valve, of which only dorsal portion is visible in figure. 

(c.) Internal cast of a young specimen. In young individuals shell ib 
more inflated than in older ones. Dimensions of (c) agree well with those 
of a specimen of Lahillia luisa 0. Wilck. sp. from South Patagonia (1). 

Specimens (a) and ( b) being damaged, their length may be somewhat 
greater than stated. 

Localities, -(a) Shag Point, loc. 592; ( b ) Amuri Bluff, loc. 13 ; (e) Mal¬ 
vern Hills, loc. 589. 

Affinities. Undoubtedly the fossils here in question belong to the genus 
Lahillia Cossm. (antea Amathusia K. A. Philippi). Other Cretaceous species 
of this genus are L. veneriformis Hupe (2) sp., from the Quinquina beds 
of Chile; L. luisa 0. Wilck. sp., from the Louisa beds of South Patagonia 
and of the Upper Senonian of Graham Land (Antarctica). These two s]>ecies 
are nearly related. The chief differences between them are (i) the form of 
the hinge-teeth and (ii) the margin of the hinge-plate. The specimens from 
New Zealand agree best with Lahillia luisa . I have not given this name to 
them without any restriction, because the material is not sufficiently complete. 
Furthermore, the posterior cardinal tooth of the New Zealand pelecypod is 
directed obliquely forward and in the Patagonian one obliquely backward. 
The occurrence of nearly related species of Lahillia in the Upper Senonian 
of Now Zealand, Quinquina, South Patagonia, and Graham Land is another 
demonstration of the close relations which existed in Upper Senonian times 
between these regions bordering the present southern Pacific Ocean. 

Historical Remarks .- In view of the palaeontological stratigraphical, and 
palaeogeographical importance of Lahillia f it may be advisable to give 
readers in New Zealand an account of the historical development of our 
knowledge of this genus. 

The first description of a Lahillia was that which in 1854 Hupe gave of 

L. veneriformis from the Upper Senonian of the island of Quiriquina, near 
Concepcion, Chile. Hup6 called it Crassatdla. In 1887 R. A. Philippi gave 
various specific names to this pelecypod, and placed it in the genus Mactra: 

M. tumida , M.ferrieri , M. d'orbignyi, M. jringuis (3). Moericke (4) described 
a specimen from Quiriquina under the name Mactra tumida. In 1904 I 
showed (5) that all these species belonged to the genus Amaihusia R. A. 
Philt, and that all the species named are to be united under the name of 
Amathusia veneriformis Hup4 sp. In 1907 the Upper Senonian of South 
Patagonia furnished the nearly related species A. hlisa 0* Wilck (6). 

The penus Amathusia was established by Philippi for two species from 
the Chilian Tertiary (7); von Ihering (8) and Ortmann (9) described it from 
the Tertiary of Patagonia. The namp Amathusia being preoooupied, Coss- 
mann introduced the name Iheringia tot the genus, and, as this name was 
also preoooupied, LahUUa (10). 




Figs. 1-4.— Jjahillia cf. hu*a O. \\iltk. sp. 

Fia. 3,—Hinge of nght > «lve 

Fio. 4.—Portion of hinge of left valve. 

Fro. 5 — Nerttopsis f sp 

Fig. 0.—Onstropodum gen. et spec. indet. 

Fig. 7.—Ringiculidarum gen. et spec, indet. 

Figs 8a and 86.-- Tubulostium cf. ducoideum Stol. 


Ftte f p, 640,1 
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In 1910 LahiUia lutsa was doseribed from the Antarctic Upper 
Senonian (11), and L . larseni Sharm. & Newt. ap. from the Antarotio 
Tertiary (12). Woods (13) in 1917 described a Lahillia from the Upper 
Senonian of New Zealand under the nartie Mactru? This determination 
was rectified by me in 1920 (14). 

In 1907 v. Ihering (15) wrote, " The genus Lahilha, which is well 
developed in the Upper Cretaceous and Palaeogene faunas of Patagonia and 
Chile, has not been found in New Zealand,” and “ IxthiUia seems not to have 
xeached New Zealand.” One sees that his cautious manner of speaking 
was justifiable. 

GASTROPODA. 

Arrhouks Gabb. 

Arrhoges haastianus (). Wilek. 

1022. Arrhoges haathamu (). Wilckens, The Upper Cretaceous OaatrojxKla of 
New Zealand. X.Z. deal. Burr. Pal. Bull Xo. 9, p. 11, pi. 2, fig*. 5-7. 

An internal cast with strongly weathered surface. The determination 
would soarcely be possible were the shell not well preserved at the margin 
of the outer Up, so that the outline of the wing can be seen. 

Locality. —Shag Point, loc. 592. 

Pkrissoftera Tate. 

Perissoptera waiparaensis (Hector) 0. Wilek. 

1922. Perissoptera waiparaenms (Hector sp.) (). Wilckens, The Upp. Cret. (lantrop. 
of N.Z., N.Z. Oeol. Snrv. Pal. Bull. No. 9, p. 11, pi. 2, figs. 8, 9. 

A sculptured internal cast of 3-4 whorls, reaching down to the beginning 
of the outer Up. 

Locality. —Shag Point, loc. 592. 

Protodolium O. Wilek. 

Protodolium speighti (Trechmann sp.). 

1917. Neritopsia speighti C. T. Trechmann, ("ret. Moll, from N.Z., OenA. Mag., n.s., 
dec. 6, vol. 4. p. 300, pi. 19, figs. 12-15. 

1922. Protodolium speighti Treohm. sp. : O. Wilckens, Upp. Cret. Gastrop. 
N.Z., N.Z. Oeol. tiurv. Pal. Bull. No. 9, p. 18, pi. 4, figs. 3-5. 

Three sculptured casts. Only to one of these arc attached some small 
remnants of the shell. 

The normal internal cast of Protodolium possesses smooth whorls. Such 
< sculptured internal oasts as occur at the loc&Uty 592 (see above, Lahillia!) 
may have been formed in the foUowing manner: The sheU was equaUy 
dissolved on the whole surface, so that finally the ornamentation was 
transferred to the oast when the innermost layers of the shell were dissolved. 
Locality— Shag Point, loc. 592. Three specimens. 

Pleurotoma Lam. 

Pleurotoma otagoensis 0. Wilek. 

1922. Pleurotoma otagoensis O. Wilckens, Upper Cret. Gastrop. N.Z., N.Z. Oeol. 
Surv. Pal. Bull. No. 9 , p. 35, pi 5, figs. 18, 19. 

The specimens are badly preserved sculptured easts, and exhibit nothing 
that can increase our knowledge of this species. 

Locality.— Shag Point, loo. 592. Six specimens. 
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Nkritopsis Qrateloup. 

Neritopsis ? sp. (Plate 54, fig. 5.) 

An internal cast of a gasterqpod, consisting only of body-whori and a 
small portion of penultimate one. Ornamentation is cancellate. There 
are 6-7 spiral ribs on last whorl, crossed by somewhat retroourrent axial 
ribs. At crossing-points ribs form slight tubercles. Aperture and lips 
not preserved. 

Specimen was labelled “ Neritopsis ” and it was stated on the label that 
this fossil also occurs at locality 83, Waimarama, coast south of Cape 
Kidnappers, Hawke’s Bay (16). 

There is a certain similarity between this fossil and Neriiopsts orassa 
Stol. (17) from the Utattir group of Southern India. A definite determina¬ 
tion is impossible on account of the poor preservation of the specimen. 

Locality .—Shag Point, loc. 592. One specimen. 

Oastropodum genus et species indet. (Plate 54, fig. 6.) 

An internal sculptured oast, consisting of two whorls. The last 
preserved whorl possesses a sharp median carina. Above this the whorl 
is declivous, below it is slightly convex. In upper portion of whorl are 
three rounded spiral ribs, in lower are four of the same land. It is probably 
only in consequence of the worse preservation of this portion of the cast 
that upper ribs are slighter than lower. In figure lower ribs are drawn 
a little too sharp. In the other whorl median carina is situated at a third 
of height of whorl above suture. 

Genus and species are indeterminable. 

locality .—Shag Point, loc. 592. One specimen. 


Ringioulidarum genus et species indet. (Plate 54, fig. 7.) 

Shell globular, spire inconspicuous. Number of whorls 2J-3. Orna¬ 
mentation of whorls consists of spiral lirae. There is no punctation of 
these lirae, but probably this is due to bad preservation of sculpture, 
for all specimens are only sculptured casts. Body-whorl much inflated 
and ornamented with more than 30 spiral lines. Aperture large, ovate, 
angled above, rounded below, and oblique to axis of shell. Outer lip 
not preserved, but one can see that spiral sculpture ends at an axial groove. 
It is neither possible to stato if outer lip possesses denticulations nor if 
there are folds on inner lip, so the genus cannot be determined. 

The specimens were labelled “ Qubertia curia Marsh.” This aperies has 
been described by P. Marshall from Wanes!oa, South Otago (18). It 
attains only half the height of the specimens here examined, [file diversity 
or the identity cannot be asserted. 

Measurements (in millimetres)— (a.) (b.) (c.) 

Height.18-5 18-0 16-5 

Diameter 17-5 17-5 15-0 

locality.—Shag Point, loc. 592. Eight sculptured internal casts. 
Remarks .—This ^asteropod undoubtedly belongs to the family of the 
Ringioulidae. This is represented in the Pacific Upper Senonian by CinuUa, 
Briptycha, and others. A Ringiculid of perhaps similar dimensions as the 
fossils here in question is mentioned (19) from loc, 761 (Saurian beds, Middle 
Waipara). 
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Dentalium L. 

Dentalium cf. morganianum 0. Wilck. 

The material contains a Dentalium from locality 22 (Green Island, near 
Dunedin, greensands). It is a fragment, height of which is 44 mm. and 
diameter 11*5 mm. at larger and 9*5 mm. at smaller end It lies in an 
imprint 70*5 mm. long. Shell 2 mm. thick. The fossil agrees well with 
Dentahum morganianum 0. Wilck. (20). Shape and growth-lines are the 
same, only there are some extremely slight axial furrows and rounded ribs. 
This observation induced me to make a new examination of two specimens 
of Dentahum morganianum still in my hands. I could perceive also in 
these a very few extremely slight furrows; but there is no real axial 
sculpture, as I have already pointed out in the description of the species. 
Locality. —Green Island, near Dunedin (not an island !). One specimen. 


ANNELIDA. 

Tubulosttum Stoliczka. 

Tubulostium cf. discoideum Stol. (Plate 54, figs. 8a, 86.) 

The discoid shell is spirally enrolled. One side seems somewhat more 
concave than the other. Centre of shell not preserved, but only the last 
two whorls. The last is quadrangular in outer section. On outer 
periphery it is somewhat concave, and bounded on both sides by a thin 
sharp keel. On both sides the whorl has a spiral marginal arch near outer 
keel, bordered interiorly by a spiral furrow, and a second spiral arch. 
On last third of last whorl are three radial ribs situated at nearly equal 
distances, the middle one slighter than the others. The first and third 
are present also on periphery of shell, but it is only the last which continues 
to its other side. 

The shell was labelled “ Discohdix sp,” but undoubtedly this is no 
DutcoheUx , and no gasteropod at all, but an annelid. This can be stated 
from the form of the whorls and the irregular surface of the shell. 

Dimensions. —Height, 2-5 mm.; diameter, 13 mm. 

Locality .—Shag Point, loo. 592. One specimen. 

Affinities.—Tubulostium omatum (Hect. MS. sp.) 0. Wilck. from the 
Upper Senonian of New Zealand (21) is quite different, but Tubtdobtium 
discoideum Stol. (22) from the Utatur of S. India is related to or even 
identical with the New Zealand form. The Indian species shows a sudden 
contraction near the aperture. This is missing in our shell. But it is not 
impossible that in our specimen this contraction was present and has been 
broken off. 


GENERAL RESULTS. 

1. The genus Lahillia, a peleoypod genus occurring in tho Upper 
Senonian of Quinquina (Chile), South Patagonia, and Graham Land (Ant¬ 
arctica), is represented in the Upper Senonian of New Zealand by a species 
nearly related to or identical with Lahillia luisa 0. Wilok. sp. In New 
Zanligryi LahiUia has been collected at the following localities: Amuri 
Bluff (loo. 18); Middle Waipara (loc. 761); Selwyn River, Malvern Hills 
(loo. 689); Shag Point (loo. 592). 



544 


Transaction*. 


2. The fauna of Shag Point (ioo. 592) is of Upper Senonian age, and 
comprises the following species:— 

LahiUia cf. luisa 0. Wilck. 

Arrhogcs haastianus 0. Wilck. 

Perissoptera waiparaemis (Hoot, sp.) 0. Wilck. 

Protodolium speighti Trechm. sp. # 

Pleuivtoma otagoetms 0. Wilck. 

Neritopsis sp. 

Gastrop. gen. et sp. indet. 

Ringiculidarum gen. et sp. indet. 

Tubulostiwn cf. discoideum Stol. 

3. The locality Shag Point 320 is also of Upper Senonian age. This 
was left in uncertainty before (23). 

4. Dentalium of. morganiwnum 0. Wilck. indicates an Upper Senonian 
age of the locality 22 (Green Island, near Dunedin). 

5. The material examined has yielded three species, whioh are new for 
the Upper Senonian of New Zealand : Neritopsis ?; a gasteropod, genus and 
species indeterminable; and Tubulostium cf. discoideum Stol. Perhaps 
the described ringiculid gasteropod is also a new species. It is noteworthy 
that Conchothyra parasitica, which is common at all localities of Upper 
Senonian age in the South Island of New Zealand, does not occur at Shag 
Point. 
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The Tertiary and Recent Naticidae and Naricidae of New Zealand. 
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Plat** 55-00. 


I. Family NATICIDAE. 

A satisfactory classification of the Naticidae is, for the following reasons, 
difficult to carry out: (1) The importance that has been attributed 
by most authors to the calcareous or horhy nature of the operculum; 
(2) the use of the funicle in classification ; (3) the absence of sculpture*; 
(4) the great variability in shape within many of the species. 

1. Cossmann (1919, p. 385) criticizes the system of generic division 
according to the nature of the operculum, and cites Natica dillwynni Payr. 
as the possessor of an operculum partly horny and partly calcareous. 

2. The umbilical funicle is by no means a constant, and when coalescent 
with the parietal callus loses its individuality. In some oases e.g., N. maona 
—it becomes quite obsolete. 

3. The only sculpture is of simple spiral grooves and cords. On Sinutn 
and its allies this is well developed, but is of a very uniform nature through¬ 
out. In the other groups weak spirals are often present, particuMply in some 
of the large Uber spp., but here they do not have even specific significance. 

4. Dali (1892, p. 362) says, “ The males, as usual, are apt to be smaller, 
and, not having to carry the enormous egg-sac of the females, have the 
‘ shoulder * of the shell, or that part of the whorl just in front of the suture, 
less inflated, giving the whole shell a more evenly conical and less scajgg 
spire. These differences are more marked in the group having £ n elevated 

coil of the shell, some specimens having a decidedly wider umbilicus than 
others of the same species ; and the grooves and spiral nbs of the intenor 
of the umbilicus vary within certain limits between individuals, and also have 
a cer tain range of fluctuation in the same individual at different times. 

The system of nomenclature followed below is based mainly on Dali s 
two papers (1892, 1909), but a departure is made in giving Amauropsella 
generic rank. It has also been found necessary to set dp two new genera 
and two new subgenera. Sulconacca is proposed for some of the shells 
classed under Amvullina (Megatylotus) by Suter and under Lunatw by 
Hutton; Olobisinum for the globose shells with spiral sculpture classed 
sometimes as Sinum and sometimes as Ampulhna ; Magmlun and 
Carinaoca for Naticoul groups, the latter of which was placed under Lunatw 
by Hutton and Ampullina by Suter, the former under Pohmoes by Suter. 

The table of generic and subgeneric ranges reveals no unportant additions 
to the New Zealand fauna since Bortonian times. (The one exception, 
Eunaticina cincta , as stated below, is based on a single specimen of 
doubtful authenticity.) At first sight this might seem to pint to an 
isolation of the area during that time, preventing the arrival of new 
forms. Judging from our limited knowledge, however, the gene™ con¬ 
stitution of neighbouring areas does not seem to have been very different 
from our own. Thus new arrivals might not be notioed. 

18—Trans. 
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The family seems to have had its maximum development as regards 
differentiation early in the Tertiary, so that few new generic divisions have 
been evolved since the Oligocene. A noticeable feature shown by Table 1 is the 
appearance of five new genera or subgenera after the Wangaloan, perhaps 
' indicating an ingression of a northern fauna, for Natica s. str. appears 
* to have been absent from the early Tertiary and Cretaceous of Antarctica. 

The time divisions used in Tables 1 and 2 below are approximations 
only, and the terms are used in a very wide sense; also, some changes 
have been made in Thomson's classification (1916, p. 28 H seqX The 
Ngaparan has been omitted, since it is based on non-marine sediments. 
The Bortoman (Park, 1916, p. 34) has been separated from the Waiarekan. 
and includes, besides the type locality, the Waihao greensands and 
“ Island sandstone,” the Kakahu greensands, and the Hampden beds. 
The stage as thus constituted still represents a long period of time^md 
should be further divided. The Waiarekan has been reduced to emHBce 
only the tuffs below the Ototaran stone, and with it have been placed, 
tentatively, the Chatton Creek beds. Of the Ototaran molluscan fauna 
little is known, for it has not yet been demonstrated what littoral beds of 
fossiliferous sandstones form the lateral 'equivalent of the limestone. The 
Hutchinsonian has been omitted because only its Brachiopod fauna is, 
as yet, accurately known. The Pakaurangi Point, Clifden, and Otiake 
beds have been included in the Awamoan largely because the faunal 
resemblances are with that stage rather than with the Waiarekan, and 
because of the uncertainty as to. the equivalents of the Ototaran and 
Hutchinsonian. According to information from Mr. H. J. Finlay, a 
considerable thickness of the fossilferous Clifden beds corresponds to 
these stages. 
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Table 1.— Appro ximat* Time Rawubs or Genera aki^Sitbqbwjmw*. 


Nalusa .. 

(Carinacca n. «ubg.) 
\Mttgnahca n. subg.) 
Sulconacca n. g. .. 
Vber .. 

(gutpira) 

Nevertia 
Am&tropsetta 
Sinum .. 
tunaiicina 
Qlobisi**m n. g... 
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Table 2.—Approximate Specific Time Ranges. 


Natiea praeconaora 

- consortia .. 

- eublata 

- notocenica .. 

- bacca 

-A omsensts .. 

—— denticvlifera 

- hauttraanaia 

— plantsuturalis 

- maorva 

- manta 

- zelandtca .. 

- inexpcctata 

- haasti 

-* waihaoenaia 

- aUani 

- sutherlandi 

- approximata 

- suieri 

- nuda 

Sulconacca suturalis 

- prison 

- oomprtssa .. 

- vaughani .. 

Uberjlnlayi 

- aentsctUus .. 

- kaatoasnais 

- csdaiUi 

- incertus 

- modcstus .. 

- obstructua .. 

- button i 

- sagtnus 

- mucronatus 

- intracrassus 

- lobatus 

- unisulcatus 

- waipaensis 

- ohattonenais 

- propsovahts 

—~ waipipisnsis 


- ovuloidsa .. 

- fyfei 

—— firmut 
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Ubtr lateaperius 

- pukeuriensis 

- pseudovitreus 

- vitreus 

- barriereneis 

- pontis 

A mauropsella major 

- fares 

Sinum fomicatum 

- infirmum .. 

- cinctotm 

Cflobisinttm spirals 

- slogans 

- miocaenicum 

- drewi 

- undv latum .. 

- venustum .. 


-Approximate Specific Tims Ranges— continued. 




tanjential 

suture 



abut tins 
suture 


parietal Callus 
umbilicus 

fun tele appressed ' 

suture 



\pressed suture channelled suture 

Diagram to illustrate Terms used. 


Rough Key to Genera and Subgbnsra. 

1. yatica: Globose; sutures generally abutting, but sometimes tangential; parietal 

callus thin, separated from a prominent funiole in the umbilicus; operculum 
shelly. 

(a.) (Carinacca) : Ovate; sutures tangential; umbilicus widely open, 
bounded by a limb without an accompanying aulous; funiole rudi¬ 
mentary ; parietal callus short but fairly thick. 

(6.) ( Magnatica ): Large, g'obose; sutures tangential; umbitious open, with 
a weak ridge on apertiiral wall, also a weak cinmm-umbilioal limb. 

2. Svlconacca: Small, globose; sutures channelled; umbilicus open, bounded by a 

low ridge with a well-markod sulcus outside it; no funicle; parietal oaDus only 
a thin glaze. 
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4. Uhtr: Ovate; sutures generally tangential; umbilicus open or closed by the parietal 
callus, which is thick and coalescing with the funicle ; operculum horny. 

(a.) (Ku$pira)\ Globose - ovate; sutures abutting, sometimes oppressed; 

apertural callus moderate; no funicle; operculum homy. 

(6.) (Xeventa ): Ovate; sutures tangential, oppressed; apertural callus 
thick, coalescing with a huge funicle, which fills the umbilicus; 
aperture greatly inclined. 

4. Sinum: Auriform, extremely flattened, with strong spiral sculpture; aperture 
distended; columella without callus, concave. 

(a.) ( Eunaticina ): Oval; body-whorl compressed, strong spiral sculpture; 
aperture distended ; columella without callus, slightly sinuous. 

3. (tlobisinum : Globose; strong spiral sculpture; inner apertural margin without 
callus and shaped as a shallow reversed 8. 

<5. Amauropsella: Shell ovate ; spire raised ; aperture slightly effuse below ; umbilicus 
with a sharp spiral ridge descending to (he anterior end of the inner lip ; 
parietal caNus thin. 

1. Genus Natica Scopoli, 1777. 

Shell globose, solid, smooth, suture well marked and generally abutting, 
aperture semilunar, outer lip straight, often retracted to suture, inclined 
20°-30° from vertical, inner margin with moderate callus on parietal wall 
generally not invading umbilicus which is open and contains a funicle 
spiralling up apertural wall. 

Type : N. vitellns Linn£. 


Kky to Species. 

zvlandica . fairly large, globose ; sutures abutting ; funicle large, ('lose to Anterior and 
outer umbilical walls, separated from the parietal callus by a notch about half as 
wide as the funicle. 

inexpeetata . fairly large, globose ; sutures abutting strongly ; funicle moderate. 
notocenica: small, ovate ; sutures tangential; funicle comparatively larger than that 
of zdandica . 

bacca: very small, broadly ovate ; sutures tangential; funicle rather narrow but long. 
ftaniauturdi*: moderate size, broadly ovate; sutures tangential; funicle moderate, 
about half its own width from the umbilical walls. 
haweraen&ie: moderate size, broadly ovate; sutures tangential; funicle narrow, 
separated its own width from umbilical walls. 
consortia . small, globose; spire rather low; sutures abutting; funicle very small, 
anteriorly placed. 

sublata : small, ovate ; spire high, gradate ; sutures abutting with a fiat space below ; 
funicle very small, anteriorly placed. 

pratconwra: small, globose; spire low ; sutures abutting; umbilicus with two weak 
funicle ridges. 

harrmnsis: small, flattened; sutures abutting; umbilicus with a ridge very far 
forward ; two denticles on the parietal callus. 
maesta: small, spire low, body subcylindrical; suture impressed; umbilicus very 
narrow. 

maoria : small, globose; sutures abutting ; umbilicus variable, sometimes widely open 
and without trace of a funicle, sometimes restricted and almost closed by a narrow 
funicle coalescing with the parietal callus. 

denticulifera: Bmall, ovato-globose ; spire high ; sutures abutting; umbilicus without 
a funicle; parietal callus with one or two denticles. 

Natica zelandica Quoy and Gaimard, 1832. (Plate 55, figs. 8, 12.) 

For synonymy see Suter’s Manual (1913, p. 289). 

Localities.— Recent (type); Castlecliff, Wanganui; Kai Twi. 

This species has been recorded from many Tertiary horizons, from 
the Hampden beds upwards; but the identifications do not bear critical 
examination. As hero restricted, N . telaniica has a very short range— 
i.e., Castlecliffian to Recent. 
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Natica notocenica Finlay. (Plate 55, fig. 4.) 

1024. Natica notocenica Finlay, Trane. N.Z. In*., vol. 65, p. 460, pi. 49, 
fig*. 2a, 26, Sc, 2rf. 

Localities. — Awamoa (type); Pukeuri; Rifle Butta; Ardgowan; 
Pareora; uppermost Mount Brown beds, Weka Pass, large specimen 
[= N. australis (in part) of Suter, 1921, p. 43]; IWailtaia (umbilicus is 
concealed by matrix); 1 McCullough’s Bridge, Waihao. 

One good specimen from the last locality has outer lip strongly retracted 
to suture and funicle smaller and more separated from umbilical walls. 
Two smaller imperfect specimens are not so distinct from notocenica, 
consequently more specimens are needed before a separation tfould be 
justified. '«' * 

Natica inexpectata Finlay. (Plate 65, fig. 13.) 

1924. Natica inexpectata Finlay, Trane. N.Z. Inst., vol. 66, p. 462. 

Type in the collection of Mr. H. J. Finlay. 

Height, 16 mm.; diameter, 15 mm. 

Locality. —7a, Clifden, Southland. 

Distinguished from N. tdandica by its different shape, more convex 
and wider whorls, and smaller umbilical funicle. N. consortia and N. sub- 
lata are only about half the size, and have much smaller funicles. 

Natica bacca n. sp. (Plate 56, fig. 14.) 

Shell small, oval; spire low, suture tangential; aperture large, semi' 
lunar; outer lip gently retracted to suture for considerable distance; inner 
lip with thin calluB on parietal wall and somewhat narrow but large 
funicle whioh about half fills umbilicus; notch separating funicle from 
parietal callus very shallow. 

Type in collection of New Zealand Geological Survey. Kindly pre¬ 
sented by Dr. P. Marshall. 

Height, 5 mm.; length, 5 mm. 

Locality. —Hampden. 

Th» species is probably the N. tdandica of former lists. The very 
shallow notch between the parietal callus and the funicle, and also the 
narrowness of the latter, distinguish the species from N. notocenica, which 
it resembles in shape. 

Natica planisuturalis n. sp. (Plate 66, figs. 10, 11.) 

Shell small, broadly ovate; spire moderately raised, less than half 
the height of aperture; whorls 5, flattened above; suture tangential; 
outer lip slightly concave, inclined at about 30® from the vertical, slightly 
retracted to suture; umbilicus wide with an almost central funicle about 
half its own width from umbilical walls all round; parietal callus thin 
with deep narrow notch separating it from funicle. 

Holotype in collection of New Zealand Geological Survey. 

Height, 11 mm.; diameter, 11 mm. 

Localities. —1089, blue clays and sands, Okauawa Creek, south side 
Ngaruroro River (type); 1063, shell-bed, Okawa Creek, north side 
Ngamroro River; 1096, days below limestone, Petane. 
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Natica haweraensis n. sp. (Plate 55, figs. 6, 7.) 

Shell small, broadly ovate; spire low; whorls somewhat flattened, 
suture tangential; outer lip slightly concave, inclined at about 40° from 
vertical, slightly retracted to suture; umbilicus very wide with large 
funicle which is its own width distant from umbilical walls all round; 

S arietal callus thin, not invading umbilicus, and so separated from funicle 
y deep and wide notch. 

Holotype in collection of New Zealand Geological Survey. 

Height, 10 mm.; diameter, 10 mm. 

Localities .—1173, beach at mouth of Waihi Stream, Hawera; 1101, 
Waipipi Beach, north of Wairoa Stream, Waverley (= N. zelandtca of 
Marshall and Murdoch, 1920, p. 125); 126, Awatere Valley (= P . ovatus? 
of Suter, 1921, p. 30) (poor specimen; may be N. plamsuturahs). 

An imperfect specimen from Waipipi Beach is 20 mm. high. 

Natica consortia Finlay. (Plate 55, fig. 2.) 

1924. Natica consort m Finlay, Trans . N.Z. Inst., vol. 55, p. 451, pL 49, 
figs, la, 16, le. 

Localities. —Pukeuri (type); Target Gully, Oamaru; Parson’s Creek, 
Oarnaru; Ardgowan; Rifle Butts; Pakaurangi Point. 

Natica sublata n. sp. (Plate 55, fig. 3.) 

Shell small, ovate; spire raised, gradate; whorls 5 6, convex on spire, 
flattened immediately below suture, which is well marked and abutting; 
growth-lines very strongly marked on subsutural space, surface otherwise 
smooth; aperture ovate; outer lip straight or slightly concave, retracted 
to suture, inclined about 25° from vertical; inner lip thin; umbilicus 
small, with small anteriorly placed funicle separated from parietal glaze 
by notch of equal width. 

Holotype in collection of New Zealand Geological Survey. 

Height, 8 mm.; diameter, 7 mm. 

Locality .—166, White Rock River, Pareora. 

This species is closely related to N. consortis f having the same umbilical 
development with a characteristically small funicle; it is easily distinguished 
by its narrower diameter, raised spire, and flattened subsutural space with 
strong growth-lines. N. zelandica and N. australis of Suter, 1921, 
p. 59.) 

Natica praeconsors Finlay. (Plate 55, fig. 1.) 

1924. Natica praeconsors Finlay, Trans. N.Z. Inst., vol. 55, p. 461. 

The funicle is very small, and there is another smaller umbilical ridge 
placed well forward, like the ridge in Amauropsdla. Perhaps the shell 
is worth sectional distinction from Natica s. str., but only one specimen 
was seen by the writer. 

Locality,— McCullough’s Bridge, Waihao. 

Natica harriaensis n. sp. (Plate 55, fig. 5.) 

Shell small, oval; spire almost flat; whorls 4, convex on spire, 
body-whorl wide increasing rapidly in site; suture well marked, abutting, 
with indistinct flattening of whori below; aperture semilunar; outer lip 
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retracted to suture above but otherwise straight, inclined at about 20 * 
from vertical; umbilicus small but penetrating, hardly encroached on by 
apertural callus, which bears two denticles on lower part; an extremely 
small and anteriorly placed funicle, amounting only to a ridge, descends 
from within umbilicus to abut on inner lip just before it curves round to 
base. 

Holotype in collection of New Zealand Geological Survey. 

Height, 6 mm.; length, 6 mm. 

Locality .—Mount Harris, South Canterbury. (= P. amphialus of Suter, 
1921, p. 64.) 

A fairly large shell of a similar nature occurs in bed 641 at Clifden, 
Southland, but the available specimens were not complete enough to show 
whether they were adults of the Mount Harris shell or a different species. 

Natica maoria Finlay. (Plate 55, figs. 16, 18.) 

1878. Lunatm austrah* Hutton, Journ. d. Conch., vol. 20, p. 23. 

1893. Nattca australis Hutton, Mad fay Mew. Vol., p. 54, pi. 7, fig. 38 (not of 
d'Orbigny). 

1924. Natica maoria Finlay, Proc. Matac . Hoc., vol. 10, p. 101. 

Lectotype in Otago Museum. 

Height, 6 mm.; diameter, 6 mm. 

Localities. —Recent (type from Auckland); Castleoliff; Kai Iwi; 1063* 
Okawa Creek, Ngaruroro River; 1096, Esk Bridge, Petane; 1040, Twaite’s 
(Jutting, five miles south of Martinborough. 

Each of Hutton’s three syntypes has a fairly open umbilicus and 
obsolete funicle. Other sj>ecimens from Auckland in Suter collection and 
in Dominion Museum have a very narrow umbilicus almost filled by the 
rather narrow funicle. It may be that we are dealing with two species, 
for the shell in the Petane beds commonly classed as N. australis has a 
very wide umbilicus and a thinner inner lip than the typical specimens, and 
no examples with a narrow opening were seen. At Castlecliff and Kai Iwi 
both forms are present, so it seems advisable for the present to recognize 
only one species. 

In the widely umbilicated specimens the funicle is absent; sometimes, 
but not always, there is a slight furrow to mark its lower extremity. 
Such shells as the Petane ones, if considered on their own merits, would 
be classed as Etispira , but they are certainly closely related to if not 
specifically identical with N. maoria , which has a sheily operculum. 

Natica denticulifera n. sp. (Plate 55, fig. 9.) 

Shell small, ovate; spire raised, over half height of aperture; whorls 
5, convex, often slightly depressed below suture; protoconch smooth, 
nucleus moderate; whorls polished, with irregular microscopio spirals; 
growth-lines well marked, stronger near suture, which is abutting; 
aperture semilunar; outer lip very slightly sinused above and scarcely 
retracted to suture, inclined 25° from vertical, inner margin straight with 
light parietal callus, lower border of which half-covers umbilicus; lower 
outside corner of callus marks apex of a triangular shallow depression 
with a small denticle on each side; umbilical funicle is absent unless 
lower part of apertural callus represents it. 

Holotype in collection of New Zealand Geological Survey. 

Height, 9 mm.; diameter, 8 mm. 
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Fig. 1.— Natica proscon non Finlay : holotype. * x 3. 

Fro. 2 .—Natica consortia Finlay : holotype. \ 3. 

Fig. 3. —i Natica sublata n. sp.: holotype. X 3. 

Fro. 4. —Natica notocsnicn Finlay : holoty pe. <3. 

Fio. 5.— Natica harrisensis n. sp.: holotype. X 4. 

Figs. 5, 7.— Natica haweraensis n. ap.; holotype. X 2) 

Figs. 8, 12. —Natica telandica Q. k 0., Kai Iwi. X 1. 

Fro. 9. —Natica dcnticuUfera n. sp. : holotype. x 3. 

Figs. 10, 11. — Natica planisuturalis n. sp.: holotype. X 2}. 

Fig. 13. — Natica inexpectata Finlay: holotype. X 1 
Fro. 14. — Natica bacca n. sp. : holotype x 3. 

Fig. 15. — Potinices (Nuspira) barrierensis n. sp.; holotype. x 3. 
Fig. 16. —Natica maoria Finlay, Auckland, Reoont. x 3. 

Fid. 17. —Natica macsta n. sp.: holotype. x 3. 

Fro. 18.— Natica maoria Finlay s lectotype. X 4. 

Fig. 19.—I76er (Suspira) vitrtus (Hutton): lectotype. x 3. 

Fro 20 .—Uber (Suspira) pukturiensis n. sp.: holotype. X 4. 
Fig. 21.— Uber (Suspira) pseudovitrsus (Finlay): holotype. X 3. 


Fan p. MS.] 
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Plats 50. 



Fio. \.—Nation (Magnolia%) anthorlandi n. sp.: holotype. x 1. 

Fra. 2.—Operculum of N. suter i, Tn?. Z, Otekaike. x. 1. 

Fro. -Nation (Magnetica) approx unata (.Suter): topotype. x 1. 
Fro. 4.— Nation (Carinacca) allani n. sp.: holotype. X If. 

Fia. 5.— Nation (Magnatica) auteri n. rout., Kekenodon beds, x 1. 
Fia. 6 . —Nation (Magnatica) a uteri n. mut., Trig. Z„ Otekaike. x 1. 
Fro. I.—Natica (Carmacca) waihaoensis (Suter): topotype. x 1J. 
Fro. 8 .—Natica (Cannacca) haaati n. sp.: holotype. x 3. 

Fro. ti.~~Notica (Magnatica) nnda n. sp.: holotype. x 2. 
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Localities.— Recent specimens in Dominipn Museum, locality unknown; 
Castlecliff, Wanganui; 1163, Kai Iwi, Wanganui (type); 1096, clay below 
limestone, Petane; 1145, mouth of Onairo Stream, Waitara Survey Dis¬ 
trict ; 1146, mouth of Waiau Stream, Waitara Survey District. 

It is possible that this shell is a Vber (Euspira), for it closely 
resembles P. vitreus. It is just as like the openly umbilicated forms of 
N. >naoria , however, so is classed here as a Natica. 

Natica maesta n. sp. (Plate 55, fig. 17.) 

Shell small, suboval; spire depressed; whorls convex, body-whorl 
suboylindrical; suture deeply impressed ; ajierture semilunar; outer lip 
slightly concave in middle, antceurrcnt to suture, inclined about 20° 
from vertical; inner lip with moderate jwirietal pad of callus coalescing 
witli so as to mask funicle; umbilicus very narrow, almost closed. 

Type in collection of New Zealand Geological Survey. 

Height, 7 nun.; diameter, 7 mm. 

Localities . -1129, Whitecliffs, Taranaki (type); Tukituki, Waiapu, East 
Tape district. 

This species is somewhat like some Recent forms of N. maoria with 
an almost closed umbilicus, but it differs from them in its deeply impressed 
suture. The Waiapu specimen is more effuse at anterior corner of aperture, 
and more specimens might justify their separation as a distinct species. 


a . Subgenus Carinacca n. subg. 

Shell of moderate size, ovate, smooth, widely umbilicated; spire low; 
suture sometimes slightly impressed but generally tangential; aperture 
semilunar; outer lip practically straight but strongly retracted to suture, 
inclined 25° to 30° from vertical; inner margin straight with short, fairly 
thick parietal callus; umbilicus with an obsolete funicle on its long 
apertural margin (sometimes absent altogether), and bounded by broad 
strong ridge formed by a prominent thickening of apertural margin at 
anterior corner. 

Type : Amptdlina waihaoensis Suter. 

Suter classed the type under Amptdlina because of the strong basal 
limb, but it differs from that genus in its ovate shape, tangential suture, 
rudimentary umbilical funicle, and also in the disposition of the basal limb. 
In Amptdlina this is a step, but in A . waihaoensis it is a well-defined 
ridge. There is considerable similarity to Natica burdujedensis May^r and 
related species (Aquitainian), although none of them has such a well- 
developed basal limb. Natica macrotrema Ad. & Reeve from the living 
fauna of Borneo (Tryon, 1886, pi. 22, fig. 27) also appears to be related. 


h . Subgenus Magnatica n. subg. 

Shell large, globose, smooth; spire low, often almost flat, suture 
tangential; aperture similunar; outer lip with a sharp edge, slightly 
sinuous and strongly retracted to suture, inclined about 25° from vertical; 
inner margin straight with moderate parietal callus; umbilicus always 
open, with a weak funicular ridge or step inclined to beoorae obsolete, and 
bounded by a broad but low limo which also tends to become obsolete. 

Type : Polinices planispirus Suter (= Natica suteri Marwick). 



554 


Transactions. 


Key to Species. 

Carinacca. 

(a.) Suture impressed, not tangential. 

haasti: very small; no funicle, huge basal limb. 

(6.) Suture tangential. 

toaihaoensis: moderate sice, broadly ovate ; large basal limb, very wide umbilicus, 
slight funicle coalescing with parietal callus. , 

aUani: moderate sice, ovate; large basal limb, large umbilicus, slight coalescing 
funiole. 

MagnaUca. 

Sutherland*: fairly large, broadly ovate; weak basal limb, moderate umbilicus, 
funicular ridge separated from callus. 

approximates : fairly large; obsolete basal limb, rather small but optft umbilicus, 
funicular ridge present but weak, a groove from umbilicus across callus. 
suteri ; large, broadly ovate to oval; obsolete basal limb; umbilicus variable, 
never very large; traoes of funicular ridge. 
nuda: small, broadly ovate; obsolete basal Urab; umbilicus fairly large, funicular 
ridge obsolete. 


Nation (Carinacca) waibaoensis (Suter). (Plate 56, fig. 7.) 

1917. Amgmllina waihaocnsis Suter, N.Z. Oeol. Surv . Pal. Bull 6, p. 11, pi. 11, 

As Suter’s type specimen was imperfect, he did not note the slight thick¬ 
ening of the umbilical wall on the apertural side. In some specimens this 
feature is quite well marked, and evidently corresponds to the funicle of 
Natica s. str. 

Ilocality. —Greensand, McCullough’s Bridge, Waihao. 


Natica (Carinacca) haasti n. sp. (Plate 56, fig. 8.) 

Shell small, broadly oval; spire low, about one-third height of aperture; 
whorls 4; protoconch with moderate nucleus; surface with fine growth- 
lines, suture impressed not channelled; aperture broadly semilunar; 
outer lip straight, slightly retracted to suture, inclined about 30° from 
vertical; inner lip with thin parietal callus not invading umbilicus, which 
is relatively large and bounded by very strong broad limb which forms 
prominent thickening at anterior comer of aperture. 

Type in collection of Mr. R. S. Allan. 

Height, 7 mm.; diameter, 8 mm. 

Localities. —McCullough’s Bridge, Waihao; Hampden (one specimen is 
13 mm. in height AmpuUina suturaiis of Marshall, 1923, p. 117). 


Natica (Carinacca) allani n. sp. (Plate 56, fig. 4.) 

Shell small, ovate; spire less than one-thiM height of aperture, with 
almoa^traight outlines; protoconch of three and a half smooth whorls with 
minute nucleus, sutures slightly impressed but almost tangential, whorls 
depressed somewhat below it; aperture semilunar; outer Up straight, 
strongly retracted to suture, inclined about 25° from vertical; inner Up 
with short, fairly thick callus on parietal wall, coalescing below with sUght 
funicular thickening; umbilicus widely open, bounded by high wide arm 
caused by a prominent thickening of anterior comer of apertural margin. 

Type in collection of Mr. R. S. Allan, 

Height, 19 mm.; diameter, 16*5 mm. 
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Localities. —Greensand, Waihao Downs; 164, Greensand above coal¬ 
beds, Kakahu, South Canterbury (= P. ovatus and P. huttoni of Suter, 1921, 
p. 53); 176, sandstone above coal-beds, Black Point, Waitald Valley 
(•=» P. ovatus of Suter. 1921, p. 72); Hampden (= Ampullina waihaoeneis 
of Marshall, 1923, p. 117). 

Distinguished from N. waihaoeneis by narrower shape and more restricted 
umbilicus. 

Natica (Magnatica) Sutherland! n. sp. (Plate 56, fig. 1.) 

Shell large, broadly ovate; spire low and with almost straight outlines; 
whorls 6, slightly depressed in front of suture; protoconch nucleus very small; 
suture tangential; surface with sinuous growth-lines, stronger above; 
aperture semilunar; outer lip concave, strongly retraoted to suture, inclined 
about 30° from vertical; inner lip with moderate callus on parietal wall; 
umbilicus well open, with well-marked funicular ndge and circum-umbilical 
limb which forms a prominent angle where it meets anterior margin. 

Type in collection of Mr. R. A. Sutherland, Wanganui. 

Height, 32 mm.; diameter, 32 mm. 

Localities .—Chatton Creek, Gore; ? Trig. M, Totara, small specimen 
(= P. amphiatus of Suter, 1921, p. 88). 

Natica (Magnatica) approximata (Suter). (Plate 56, fig. 3.) 

1917. Turbo ( Marmorottoma) approximatus Suter, N.Z. Osol. Surv. Pal. Bull. 5, 
p. «, pi. 2, fig. 6. 

The type of Turbo approximatus is in an extremely poor state of pre¬ 
servation, squeezed out of shape, and with the front half of the shell missing. 
It should never have been described. Fortunately, in the same collection 
is a fairly well-preserved shell, squeezed in the same manner and undoubtedly 
of the same species. This was identified by Suter as Polinices huttoni (1921, 
p. 68). Close relationship exists with P. planispirvs Suter (now N. suteri), 
but there is always a groove running from the umbilicus across the callus 
towards aperture and slightly upwards. There is a low funicular ridge 
in the umbilicus, which is moderately open, and bounded by an obsolete 
arm not definitely marked off. 

Localities. —486, Wharekuri greensand; Kakanui tuffs (H. J. Finlay). 

Natica (Magnatica) suteri nom. mut. (Plate 56, figs. 2, 5, 6.) 

1917. PbUuieu planisptrus Suter, N.Z. CM. Surv. Pal. Bull. S, p. 10, pi. 3, 
figs. 1, 2 (not N. planispira of Phillips). 

Suter generally identified this species as Polinices huttoni, especially 
the specimens from the Waitaki Valley. It will be shown below that 
P. huttoni = P. gibbosus, and is not an openly umbilicated shell like this one. 
In the original description no mention is made of the low funicular ridge in 
the umbilicus, but Suter’s fig. 1 shows it. The specimens from locality 476, 
at least, are of variable shape; some have an almost flat summit like the 
type, others have a fairly high spire (see Plate 56, fig. 5). The size of the 
umbilical opening and the strength of the funicular and circum-umbilical 
ridges also are inconstant, so that more specific divisions may be required. 
At Trig. Z, Otekaike, where these shells are common, occur many large 
caloareous Natioid opercula which must belong to them, for there is no other 
shell to which they can be attributed. According to our present system 
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of classification, the species cannot, therefore, be placed under Pclinices 
(= Uber), which has a horny operculum. The change to Naiica necessitates 
an alteration of the specific name, for there is a prior Naiica planispira 
Phillips (lUust. Geol, Yorkshire, pt. 2, 1886, p. 224, pi. 14, fig. 30). 

Localities .—Blue Cliffs, South Canterbury, immediately above lime¬ 
stone (type); 476, " Kekenodon beds,” Wharekuri; 526, Okoko; 477, 
“ Otekaike limestone,” Station Peak, Waitaki Valley; 733, Orbitolite 
limestone, Hokianga South Head; Trig. Z, Otiake beds above Otekaike 
limestone (G. H. Uttley); 1160, Awamoa Creek (J. Marwick). 

Natica (Magnatica) nuda n. sp. (Plate 66, fig. 9.) 

Shell small, strong; spire low with almost straight outlines, one-quarter 
of height of aperture; whorls 4, convex, flattened or even concave 
below tangential suture, which is descending on body-whorl; surface with 
fine growth-lines only; aperture semilunar; outer lip straight, strongly 
retracted above to suture, inclined 32° from vertical; inner lip calloused 
on parietal wall, and thickened again below where basal limb abuts; 
umbilicus wide, bounded by an obsolete rounded ridge. 

Holotype in collection of New Zealand Geological Survey. 

Length, 13 mm.; diameter, 13 mm. 

Localities .—1134, coast quarter-mile north of Papatiki Stream, North 
Taranaki; 1117, coast 3 chains north of Maungapuketea Steam, Mimi 
Survey District, North Taranaki (L. I. Grange). 


2. Genus Sulconacca n. gen. 

Shell moderate to small in size, smooth, umbilicated; spire low, 
gradate; protoconch with minute nucleus; suture deeply channelled ; 
aperture seiniluuar; outer lip straight or slightly concave, sometimes 
gently retacted to suture, inclined 20° from vertical; inner margin straight, 
with thin enamel on parietal wall; umbilicus always open, bounded by 
low ridge outside which is a broad sulcus caused by an angular thickening 
of unterior apertural margin, on exterior of which is a notch. 

Typo : Sulconacca vaughani Marwick. 

Suter classed all the shells embraced by this genus as Ampullina 
(Megatylotus) suturalis (Hutton). Megatylotus is founded on a hug© shell, 
N . crassatina Lamk., which has a wide basal callosity covering the urn- 
bilious, and with a folded outer margin ; there is an umbilical chink in 
the young but there is no basal sulcus. 

The sulcus also distinguishes Sulconacca from Ampullina , in which the 
basal limb has the nature of a collar or a step. The ridge bounding 
the inside of the sulcus of Sulconacca is not unlike that in the Eocene 
Amawopsina Chelot, which Cossmann (1919, p. 392) considers a subgenus 
of Natica . In Chelot’s subgonus, too, the suture is canaliculate. 

Further support for the closer relationship to Natica than to Ampullina 
is presented by the groups of shells here classed under the new subgenera 
Gannaoca and Magnatica, The small N, haasti, with its impressed suture 
and no funicle, could easily be mistaken for a Sulconacca , but a careful 
examination shows that it has the same basal limb as A . t oaihaoenw, 
wnich has a weak funicle, and is related through N. sutherlandi to 
N, approyimata and N, suteri 9 a shelly-operculate species. 
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Kby to Specibs. 

suturalis: globose; sutural channel about 0*76 mm. wide ; outer lip retracted to 
suture. 

prisea: slightly compressed ; channel about 1 mm. wide ; outer lip concave, noticeably 
retracted to future. 

comprtssa: compressed; channel about 0*75 mm. wide ; outer lip slightly retracted 
to suture. 

vaughani: often large and strong, globose ; spire elevated ; sutural channel about 
0*5 mm. wide, sometimes less; outer lip not noticeably retracted to suture. 

Sulconacca suturalis (Hutton). (Plate 57, fig. 1.) 

1877. Lunatia suturalis Hutton, Trans. N.Z. Inst vol. 9. p. 507, pi. 16, fig. 11. 

1015. Ampullina (Megaty lotus ) suturalis (Hutton) Suter, N.Z. QtoL Surv . Pah 
Butt. 3, p. 10. 

Shell rather small, globose; spire gradate, a little over half the height 
of aperture; whorls 5, convex; suture fairly deeply and widely chan¬ 
nelled (0*75 mm. wide in a shell of 10 mm.); whorls smooth and polished, 
with some obsolete microscopic spirals, crossed by very fine growth-lines: 
aperture semilunar, effuse below; outer lip witli a shallow sinus in middle 
and slightly retracted to suture on upper part of whorl, inolined 20° from 
vertical; inner lip thin; umbilicus fairly wide but varying somewhat, 
bounded by a shallow furrow. 

Neotyi>« in collection of Mr. K. S. Allan, Duuedin. 

Height, 12 nun.; diameter, 10 mm. 

Locality Greensand, McCullough’s Bridge, Waihao River. 

Hutton’s type, which was stated to be from Waihao (i.e., the greensands), 
has been lost (Suter, 1915, p. 10). Since several similar species occur at 
this and other localities (all previously classed A. suturalis), it is therefore 
important to choose a suitable neotype. Obviously, if there were no 
impediment, the specimen used by Suter for his description should be taken, 
but unfortunately the locality is doubtful. The tablet is labelled ” Waihao,” 
but the form and preservation of the shell, and the matrix within it, were 
noticed by Mr. Allan to be different from such as are found in the 
greensand there. Similar shells and matrix occur above the limestone of 
the Parcora River, at Blue Cliffs and Mount Horrible, so it seems likely 
that the si>ecimcn was from one of these localities and had become mixed 
with a Waihao collection. Perhaps it is really from the Waihao Valley, but 
from a horizon above the limestone. Hutton distinctly says his Waihao 
shells were from the greensand, so unless his actual type can be produced 
the neotype should be chosen lrom that bed. His figure is of a globose 
shell with a low spire, and of large dimensions, and does not look very like 
a Waihao shell. Indeed, it is more like Suter’s specimen, so the error of 
locality may have crept in before Hutton handled the specimen, and Suter 
may have actually used the type for his description without knowing it. 

Since there are no means of finding out which is the correct solution, 
and sinoe Hutton gave the locality as “ Waihao greensand,” it seems advis¬ 
able to select a neotype from the several species that occur in that bed. 
Therefore the specimen from Mr. Allan’s collection, figured on Plate 57, 
fig. 1, is here ohosen. We know that Hutton had some specimens from 
McCullough’s Bridge, because he speaks of a small shell with a very 
strong umbilical ridge. This can be none other than N . haasti. 



Shell rather small, subglobose, with somewhat flattened sides; spire 
gradate, about one-half the height of aperture; whorls 5 or 6, with some 
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microscopic spirals crossed by fine growth-lines; suture deeply and widely 
channelled (about 1 mm. wide in a shell o! 10 mm. diam.); aperture 
semilunar, narrower above; outer lip slightly concave, retracted to suture 
above; inner lip with thin enamel on parietal wall; umbilicus widely 
open, bounded by low ridge outside which is broad sulcus caused by notch 
in anterior margin o{ aperture; on umbilioal side of this notch is a thickening 
of margin which gives rise to ridge. 

Holotype in collection of Mr. R. S. Allan. 

Height, 11 mm.; diameter, 10 mm. 

Localities. —Greensand, Waihao Downs (type); 164, greensand above 
coal-beds, Kakahu. 

Sulconacca compressa n. sp. (Plate 67, fig. 3.) 

Shell rather small, ovate, with compressed sides; spire gradate, about 
one-half the height of aperture; whorls 6, with microscopic spirals crossed 
by fine growth-lines; suture channelled (about 0*76mm. in a shell of 
10 mm. diameter); aperture ovate; outer lip slightly concave and gently 
retracted to suture, inner lip with thin enamel on parietal wall; umbilicus 
narrow, bounded by low ridge and shallow furrow. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 11 mm.; diameter, 9 mm. 

Locality .—7c, Clifden. 

This species is distinguished from S. prisca by its more compressed shape, 
slightly narrower channel, ovate aperture, narrow umbilicus, and weak 
circum-umbilical sulcus. 

Sulconacca vaughani n. sp. (Plate 67, fig. 4.) 

Shell of moderate size, globose, robust; spire gradate, from one-half 
to two-thirds the height of aperture; whorls 6 ; protoconcb of two smooth 
convex whorls with.minute nucleus and with impressed suture which 
changes suddenly to a channelled one at commencement of the neanic 
shell; sutural channel when shell is 10 mm. in diameter is from 0*3 mm. 
to 0*5 mm. wide and about half this in depth; whorls smooth and 
polished, with some fine spirals crossed by inconspicuous growth-lines; 
aperture semilunar; outer lip straight, not retracted to suture except 
from bottom of channel, inclined about 20° from vertical; inner lip with 
relatively thick callus on parietal wall, thin and sharp on umbilioal wall, then 
thickened again below; umbilicus moderate, bounded by furrow of variable 
depth which meets anterior margin of aperture at a shallow notch; on 
inner side of furrow is a more or less prominent ridge or basal limb. 

Holotype in collection of New Zealand Geological Survey. 

Height, 14*5 mm.; diameter, 12 mm. 

Localities. —1161, Pak&urangi Point (type); 166, Mount Horrible, 
Pareora River; Otiake beds, Tng. Z, Otekaike; 1172, Pukeuri, Oatnaru; 
uppermost Mount Brown beds, weka Pass [*» N. australis (in part) of 
Suter, 1921, p. 43]; 882, sandy daystone above limestone, Waitomo 
Valley; 862, argillaceous sandstone, head of Waimata River; upper¬ 
most Mount Brown beds, Weka Pass (J. A. Thomson); Target Gully, 
Oamaru; Rifle Butts, Oatnaru; Awamoa; 4 b, 6a, 6o, Clifden, gkmthland 
(H. J. Finlay); Ardgowan; 1144, Okoko Road, one mile west of Pehu 
Hrrig., Upper Waitara; 1142, near junction of Tangitu Stream and Waiter* 
River (LI Grange). 

Distinguished from suturatis by its large site, slightly narrower sutural 
' channel, and straight outer lip not retracted to suture except from bottom 
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of channel. In 8. suturalie and 8. prisea the lip is noticeably though 
gently retracted for a considerable distance. 

It is possible that another specific division can be made for those 
shells with a narrower sutural channel than the type. This narrowing is 
greatest in shells from the Waitara beds, which are also stratigraphicallv 
the youngest, but more material than is at the writer’s disposal is required. 

The species is named in honour of Dr. T. Wayland Vaughan, of the 
United States Geological Survey, who collected at Pakaurangi and many 
other Tertiary localities in 1923. 

3. Genus Ubkr Humphreys, 1797* (= Polinices Montfort, 1810). 

Shell ovate to suboylindrical; sutures tangential; aperture with a 
thick parietal callus coalescing with the funicle and invading the umbilicus, 
which is sometimes completely filled, sometimes left widely open; oper¬ 
culum corneous. 

Type : Nerita mammilla Linn^. 

Key to Spboius. 

huttoni : very large, sometimes ovate, generally suboylindrical with a low spire, 
umbilicus closed or shallow, never penetrating. 
sagenus : moderate sise, roundly oval, flattened ; umbilicus wide, variable; aperture 
greatly inclined. 

mucronaius: moderate size, longitudinally oval, apex mucronatc, umbilicus closed, 
callus very thiok. 

intracrassus : large, suboylindrical, summit flat; callus enormous, filling suture and 
umbilicus. 

lobatus : moderate size, ovate; umbilicus closed; callus fairly thick with two con¬ 
verging grooves, interspace lobed. 

unisulcatus : moderate siie, ovate; umbilicus dosed; callus with only one groove at 
base, dose and parallel to apertural margin. 
waipaensis ; small, ovate; umbilicus dosed; callus like uni&ulaUu* ; nucleus of 
protoconoh minute. 

chattonensis ; large, ovate; umbilicus open below; callus joined to parietal wall for 
full length, no groove. 

propeovatus; large, broadly ovate; umbilicus open below; callus projecting in a 
prominent angle over funicle, junction marked by deep groove. 
toaipipiensis : large, broadly ovate ; umbilicus with large opening left between parietal 
wall and callus. 

paieaeneis ; large, broadly ovate; umbilicus widely open, funicle narrow ; callus not 
advancing far down and ending in a lobe. 

owloUUs : large, ovate; umbilicus almost dosed by callus and wide funide, leaving 
only narrow slit. 

fintayi: fairly large, ovate; callus rather narrow, but often Ailing umbilicus, which 
is narrow; inner margin of aperture strongly sinuous. 
ssnisculus ; very small, ovate ; callus with parietal side straight; umbilicus generally 
a shallow groove. 

baawasnsis: very small, broadly ovate; callus with parietal side concave; umbilicus 
generally quite filled. 

esdailei: small, broadly ovate; umbilicus a narrow slit, not penetrating; callus with 
single transverse groove. 

incertus: small, ovate; umbilicus dosed; callus with single groove, above which'it 
projects on to parietal wall. 

modulus: small, ovate; umbilicus closed; callus broadly roundod off below, grooves 
inconspicuous. 

obstruct**: moderate siie, ovate; umbilicus generally dosed or with a narrow chink ; 

callus narrow with two transverse almost parallel grooves. 
scatptus: moderate to small, broadly ovate; transverse grooves low down ; aperture 
greatly incUnedL 

• See JgsDLiY, C., Some NatiookU from Queensland, Boo. Aust. Mus. % vol 14, 
No. 3, 1924, an article which the author has been enabled to see sinoe the reading of 
this paper. 
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The last eight species form a distinct group. They are smaller and 
have a more restrained apertural callus than the others The umbilicus 
is restricted and generally quite filled by the narrow funide and callus, 
on which there are two almost parallel grooves (sometimes one or both 
obsolete). The arrangement of the umbilical callus is rather like that 
in the submenus Mammilla, which, however, has a more distended aperture. 
It is possiole that the relationship is closer to it than to liber s. str. 

Uber huttoni (von lhering). (Plate 58, fig. 10.) 

1873. Natica solida Sowerby : Hutton, Cat . Tett. Moll, p. 9 (not of Sovrb.). 

1886. Natica solida Hector, Outline of N.Z . Qtol,, p. 51, fig. 9, No. 19. 

1886. Natica ( Neverita ) gibbosa Hutton, Trans. N.Z. Inst., vol. 18, p. 334 (not of 
Lea). 

1907. Palynices huttoni v. lhering, Ann . d. Museo Nac . de Buenos Aires , aerie 3» 
tomo 7, p. 154, pi. 5, fig. 16. 

1916. Polinices gibbosus (Hutton): Suter, N.Z. Oeol Surv. Pal. Bull. 3 , p. 9, 
pi. 5, fig». 1, 2. 

Typo in Museo Nacionai, Buenos Aires. 

Height, 68 mm.; diameter, 64 m. (taken from Huttoni plesiotype of 
N. sohdn Sowb. - N. darwini Hutt.). 

Localities .—Broken River, Trelissick Basin (type); 166, White Rock 
River, Pareora; Target Gully shell-bed, Oamaru; Tangarakau River, 
two miles below large waterfall (Mokau beds); Maungamatukutuku, 
Tutamoc (Tawhiti sandstone); Taumatamaire Hill (Mahoenui beds); 
44, Conus beds, Brewery Creek, Mokihinui River; Chatton, Southland, 
sharp-spired form (R. A. Sutherland); Waikaia, sharp-spired form; 6 b, 
6c, 6 d, 7b, 7c, 8a, Clifden, Southland. 

Hutton recorded the species as occurring in the Pliocene at Matapiro, 
but his specimen, if correctly identified, was probably from some other 
locality. This type of Uber was extinct in New Zealand long before the 
deposition of the Matapiro beds (-- Nukumaruian). 

Suter generally applied the specific name huttoni to shells with a widely 
open umbilicus not invaded by callus, such as those (N. suteri) from 
locality 476, Kekenodon beds, Waitaki Valley. The shell figured by 
von lhering, however, is from Broken River, Trelissick Basin, and has 
the heavy callus and cylindrical shape of Hutton's gibbosus. The two 
names are therefore synonymous ; and, as N. gibbosa was already occupied 
by Lea for a North American Eocene fossil when Hutton proposed it, 
von •Jhcrmg’s U. huttoni must be used. 

Round U. huttoni are grouped a large number of variable forms, for 
which satisfactory specific divisions have not yet been found. Among 
the material available no absolute line could be drawn between such 
extreme forms as U. unisulcatus and 17. intracrassus (= N. callosa Hutt.). 
At Chatton there is a large shell with a high, sharp spire; at Waikaia 
apd in several horizons at Clifden are somewhat similar though smaller 
ones apparently grading into a much broader typo with a low spire. 
Perhaps some of the differences are due to sex, but there is variation 
in shells from different localities. Both forms are represented at Target 
Gully with slight differences in outline. The shells of White Rock River, 
Pareqra, are of more uniform character, being cylindrical in shape, with 
a low spire, and reaching a very large size (like the typical Broken River 
specimens), there is considerable variation, however, in the comparative 
length and o&Uosity, a process carried to extreme in the U . intracrassus 
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Plate 57. 



Fro. 1 .—Sulconacca MUlnnih* (Hutton). neon pi* - 2 
Fig. 2. —Sulconacca ptrtca n. sp : holotvpe. ^ 2. 

Fio. 3. —Sulconacca compiewt n. sp. • holotvpe /2 
Fro. 4.— Sulconacca canqhani n. sp. : holotype. X 2 
Fig. 6.~~T7ber kaawaenein n Bp. : holotvpe ✓ 4. 

Fro. 0.— Uber scniscnlus n. sp. : holotvpe. X 3. 

Fig. 7.— Uber modestus n. sp.: holotv pe. x 1. 

Fro. 8 — T/fter finlayi n. sp. : paratype x 1. 

Fro. 9.— Uber earlailei n. sp.: holotvpe x 1 

Fio. 10.— Uber incertu* n. »p. : holotype. v 1. 

Fig. 11.- Uber ncalptus n. sp.: holotype. v 1. 

Fro. 12.— I76er finlayi n. sp.: holotype. X 1. 

Fig. 13 .—Uber finlayi n. sp.: paratype. x 1. 

Fro. 14.—I76er obatmctn* n. sp.: holotvpe. y 1. 

Figs, 15, ( 10, 17. — Uber (Neventa) pontinn, sp. : holotype. X 3. 
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Fig. \.— Uber waipaeneui n. ip.. holotype. X 1. 

Fig. 2.—Uber lobatui n. ep.: holotype. x 1. 

Fig. 3 .—Uber chatfoneaeii n. ip,: holotype. x 1. 

Fio. 4 .—Uber ivruknlus n. ■ holotype. X 1. 

Figs, 5, 8 .—Uber sage*us (Snter): holotype. x 1. 

Fio. 0 .—Uber eaqenw (Suter): topotype. x 1. 

Fig. 7 .—Uber mucronatu e n. up.: holotype. X 1. 

Figs. 9, 11.— Uber iniracramm (Finlayjs leototype. x 1. 
Fig. 10.— Uber huUom (v. Ihering), White Rook lliver. x 1. 



Fig. 1.—C76«r propeovatus n. Bp.: holotypc. x 1. 

Fm. 2.— Tiber (Euspira) firmus n. sp., loc. 480, Waihao. x 1. 
Fiu. X—Ubir (Euspira) firmus n. sp.: holotype. x 1. 

Fiu, 4 .--Uber (Euspira) latoapertvs n. sp.: holotype. x 1. 

Fig, 5.— Uber (Euspira) lateapertui n. sp.: paratype. X 1. 

Fiu. 6. —Uber (Euqpira) latmpertu« n. sp.: paratype. X 2. 

Flo. 7 .—Uber omlottUe n. sp.: holotype. X 1. 

Flos. 8, 9.— Uber (Euspira) fyfei n. sp.: holotype < 1 
Fig. lO.—Ubtr pakmnm n. sp.: holotype, x L 
Fio. 11.— Uber waipipitneie n. sp.; holotype. X 1 
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Plus. 1.0, 3.— Mtunchara (Macromphahna) hutioni n. mut.: holot\pe. x 5. 
Figs. 4, 9. Nniurn foinicatum Suter. • holotype X 1. 

Fins 5, H.— V in enchant (Macromphahna) auriform m n. #p.; holot\pe. X 5. 
Fins. 7, 8 .—Sntum iafirmum n. sp. • holotype. X 4. 

Fin. 10.- Ohbtvnum venustum (Suter) holotype. x 1. 

Kin. 11 .—OlofnMinum dreun (Murdoch): holotype. X 1. 

Fins. 12, 10.— 8 mum (Kunatxcina) cine him (Hutton) - holotype. x 1. 

Flu. 13.— Ulobwnum mtocaeincum (Suter), Parson’s Creek, X 1. 

Fio. ]4.—Globi*mum undvlaium (Hutton). Wanganui (? Landguard Bluff), x 1. 
Fin. 15. - -Globwnum dreioi (Murdoch), juv. Kai Iwi. x 1. 

Fio. 17.- Olobminum * pirate (Marshall): holotype. x 1. 

Fro. 18.— Globisinum eleqnne (Suter): holotype. x 2 
Fio. 19.— Amauropsella major (Marshall): holotype. x 2. 

Fra 20. -Amauropiella fern n. sp.: holotype. *X 2. 
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of Lower Waipara Gorge, where greatly elongated specimens are seen 
grading into typical intracrassus. 

At many localities along the east coast of the North Island, in beds 
somewhat younger than the Awamoan, occur rather smaller shells, generally 
with a mucronate apex (17. mucronatus). Some are of an elongate-oval 
shape, while others are more like the typical V. huttom. On the west 
coast (North Island) those of typical shape do not rise any higher than 
the Mokau beds, but in the Onairo fauna appears an acuminate-spired 
ovate shell (V. unisulcatus) only a little more slender than some of those 
from Waikaia and Clifden. 

The forms which have been given specific rank are: - 

(1.) U. huttom. 

(2.) V. intracrassus. The shell on which the name is founded is 
of such extreme development as to merit specific separation. 
There is no evidence that intermediate forms occur at the 
type locality; perhaps the Waipara Gorge is intermediate 
in age between Broken River and Castle Point. In any 
case, even when the shape is the same as that of V huttom , 
the apertural callus is noticeably thicker. 

(3.) U. umsulcatus. This is only slightly more slender than ovate 
specimens of V. huttom from Waikaia. At the lower horizon, 
however, there is an intergradation with broader forms, but 
at the higher these are absent. 

(4.) V. mucronatus . Although depressed adult forms are equalled 
by high forms of young V. huttom , the callus on the former 
is considerably thicker than that on the latter. 

Tate (1893, p. 320, pi 6, fig. 4) records Nattca qibbosa Hutton from a 
%< locality not actually known, but reported a well-sinking in the Murray 
Desert.” The disposition of the apertural callus is not the same as in 
the New Zealand species, for it is much wider over the umbilicus than on 
the parietal wall, where it is relatively narrow. It is most likely that a 
critical examination of the actual specimen would show other important 
differences, and that it should be classed as a distinct species. 

Uber intracrassus (Finlay). (Plate 58, figs. 9, 11.) 

1873. A 'Utica (?) callosa Hutton, Cat. Tert. Mall , p 9 (not of Sower by). 

1914. Polmices callosus (Hutton); Nuter, fl.Z. Oeol. Sun. Pal. Bull. 2, p. 4. 

1924. Poltntces intract assns Finlay, Proc. Malar. Sot vol 18, p. 101. 

Shell large, subcylindrical, summit flatly convex; spire concealed by 
body-whorl, which has the left-to-right diameter much greater than that 
from back to front; apertural callus enormous, completely filling the 
umbilicus and for last half of body-whorl occupying suture and extending 
across flat summit to apex. 

Holotype in collection of New Zealand Geological Survey. 

Height, 37 mm. (estimated); diameter, front to back 29 mm., left to 
right 39 mm. 

Localities .—Castle Point, Wellington (?) (type); County Council quarry, 
Maungapakeha Stream, six miles west-south-west of Tinui, CaBtle Point 
County; Lower Waipara. 

The name N. cauosa is preoccupied by Sowerby; therefore Finlay 
rightly changed Hutton's name to intracrassus. Hutton was uncertain 
about the locality of his types, but Castle Point is probably correct in a 
broad sense. The richly fossiliferous beds at Castle Point itself (Geol. 
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Surv. loc. 81) have a Wanganuian fauna; this type of Uber belongs 
to a lower horizon, and probably came from the “ Taipo ” beds in the 
neighbouring district. 

Uber mucronatus n. sp. (Plate 68, fig. 7.) 

Shell of moderate size, ova); spire short, acute or often mucronate; 
outer lip not greatly inclined; apertural callus large, sealing umbilicus, 
lower end of callus lobed and bounded by very deep groove on apertural 
side; sometimes when the callus is not fully developed there remains 
slight umbilical opening whioh resembles that of U. propeomlus. 

Type in collection of New Zealand Geological Survey. 

might, 29 mm.; diameter, 23 mm. 

Looalitieg. —1037, Hurupi Creek, Palliser Bay (type); 882, argillaceous 
sandstone, Waitomo; 862, head of Waimata River, Gisborne; 1121, 
Wharekahika River, East Cape; Muddy Creek, Arowhana ; 1166, Awatere 
Mouth, East Cape; upper grey marls, south cliff, north branch of Deo 
River (= P. gibbosus of Suter, 1921, p. 82). 

Uber unisulcatus n. sp. (Plate 68, fig. 4.) ( 

Shell of moderate size, elongate, ovate; spire high, conic, slightly 
mucronate ; apertural callus well developed, filling umbilicus with a some¬ 
what narrow lobe bounded by deep broad groove which lies very close to 
inner margin of aperture, but is not quite parallel to it; outer lip slightly 
retracted to suture. 

Type in collection of New Zealand Geological Survey. 

Height, 31 mm.; diameter, 23 mm. 

Localities.— 1136, Mangare Road, near Mangaone Stream, Upper Waitara 
Survey District (type); 1128, Putiki Stream, Tongaporutu River; 1113, 
Rapanui Island, Taranaki (L. I. Grange). 

Uber waipaensis n. sp. (Plate 68, fig. 1.) 

Shell small, plump, ovate, of about five and a half whorls; spire acute ; 
protoconch very small; outer lip inclined at 30° from vertical, retracted 
above to suture, but otherwise straight; apertural callus thick, completely 
covering umbilicus; a shallow groove ascends from base of callus near 
and parallel to apertural margin. 

Type in collection of New Zealand Geological Survey. 

Height, 16 mm.; diameter, 13 mm. 

LooaHhes. —1029, one mile north-north-east of limestone-crushing plant, 
Alexandra Survey District; Pourakino, Riverton (H. J. Finlay). 

The disposition of the callus is much the same as that of U. unisuloaius, 
but the shell is more globose and the protoconoh as well as the whole shell 
is much smaller. There is also considerable resemblance to V. mucronatua, 
whioh, however, is larger and has a more nearly vertical outer lip. 

Uber lobatus n. sp, (Plate 68, fig. 2.) 

Shell of moderate size, elongate, ovate; spire acuminate; apertural 
t ealltu comparatively narrow, but sealing umbilicus by a lobe bounded 
below by deep groove whioh is inclined at about 46° to apertural margin; 
somewhat higher there is a wider and shallower groove at right anpee 
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to apertural margin where it meets lower groove, space between the two 
being occupied by lobe of callus; the inner margin of aperture notice¬ 
ably sinused about top of funicle. 

Type in collection of New Zealand Geological Survey. 

Height, 30 mm.; diameter, 23 mm. 

Localities. —166, White Rock River, Pareora (type); Target Gully, 
Oamaru; 1075, argillaceous sandstone, 12 chains north-north-west of 
Rangiriri Trig., Piopiotea West Survey District (Mohakatino base); 649, 
Paparoa Rapids, Wanganui River; 476, Mount Harris, South Canterbury 
(= P. gibbosus and P. ovatus'ol Suter, 1921, p. 64), 958, Rifle Butts, 
Oamaru, bed A, overlying Oamaru stone (= P. gibbosus of Suter, 1921, 
p. 86); 468, Pareora (= P. gtbbosus of Suter, 1921. p. 58); Awamoa (H. J. 
Finlay); Wharekuri 1 horizon (H. J. Finlay). 

Uber sagenus (Suter). (Plate 58, figs. 6, 6, 8.) 

1917. Polinke* ( [NevtrUa) sagenus Suter, N.Z. Qeol. Sun. Pal. Bull. 6, p. 10, 
pi. 3, fig. 3. 

The holotype has a widely open umbilicus which reaches up to apex of 
shell, but no other specimen has been seen which agrees exactly with this 
shell. .The large species, so common in the Lower Wanganuian beds at 
Waipipi, Hawera, Waingongoro, Ac., and identified by Suter (1921, p. 25), 
also oy Marshall and Murdoch (1920, p. 125; 1921, p. 87), as P. sagenus, is 
in this paper named U. waipipiensis; for, while it resembles sagenus in 
umbilical development, its shape is quite different. The most important 
difference, however, is in the inclination of the outer lip. In V. waipipiensis 
it is inclined at about 26° from the vertical, while in TJ. sagenus the angle 
is 37°. 

The specimen figured on Plate 58, fig. 6, is a topotype of U. sagenus, and, 
as may be seen, has the same outline and same disposition of callus. The 
inclination of outer lip is also about 37° from the vertical. There can 
therefore be little doubt that the two shells are nonspecific. One important 
difference exists, however: in the type specimen the umbilicus is wide and 
deep, extending almost to the spire; in the other it is quite shallow, and 
when the shell was a quarter of a whorl younger must have been completely 
closed. The only other specimen seen which agrees with these two in 
outline, aperture, and callus is from Trelissick Basin. In this specimen 
the umbilicus is for the most part shallow, as in the second Pareora specimen, 
but there is a very small chink at top penetrating upwards perhaps |in. 
Despite these differences the actual appearance of the apertural callus 
is similar in all oases, and with the great inclination of outer lip justifies 
specific recognition. 

Localities.— 165, White Rook River, Pareora; 226, Porter and Thomas 
Rivers, Trelissick Basin. 

Uber chattonensis n. sp. (Plate 58, fig. 3.) 

Shell fairly large, ovate; spire sharp, about one-third height of aperture 
{including callus); whorls 5, rapidly increasing, surface with growth-lines; 
suture tangential; aperture semilunar; outer lip sinuous, slightly concave 
in middle, and retracted above to suture; inner lip with thick parietal callus 
nearly covering umbilicus (which, however, is penetrating), and cemented 
to parietal wall along its whole outer side; umbilicus with funicle coalescing 
witn callus, line of junction not marked by distinct groove. 
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Typ in collection of Mr. H. J. Finlay. 

Height, 32 mm.: diameter, 27 mm. 

Locality. —Chat ton, near Gore. 

This species is very like V. propeovalus and V. oruloides. It is 
distinguished from the former by the absence of deep groove at junction 
of funicle and callus, also by rather narrower umbilicus; from the latter 
by the disposition of callus, which is cemented to parietal wall along its 
whole length. 

Uber propeovatus n. sp. (Plate 59, fig. 1.) 

Shell large, ovate; spire short, pointed; spire-whorls slightly convex, 
body-whorl very large ; suture tangential; aperture semilunar: outer 
lip almost straight; umbilicus of moderate width but shallow, and nearly 
closed by large funicle and apertural callus which projects across and down 
on to parietal wall; lowest lobe of callus bounded below, where it crosses 
funiclo by deep groove. 

Type in collection of New Zealand Geological Survey. 

Height, 43 mm.; diameter, 35 mm 

Localities.- 1135, Tirangi Stream, Ngatiraaru Survey District, Taranaki 
(type); 895, Rapanui River mouth, and many other localities in the Tonga- 
porutu and Onairo areas; 679, Waihou, Bay of Plenty; ? 996, Kaawa Creek, 
south of Waikato River; Marshall’s Road, Mangaehu Creek, Wainmta 
River (Tawhiti beds); ? Target Gully (one broken specimen). 

Uber waipipiensis n. sp. (Plate 59, fig. 11.) 

Shell large, ovate : spire short and broad but }>ointed; whorls on spire 
lightly convex, body-whorl very large ; suture tangential; aperture semi¬ 
lunar ; outer lip slightly sinuous; umbilicus widely open and deep, 
extending directly up towards spire ; funicle large but not extending more 
than half-way across umbilicus ; ajiertural callus overlapping funicle above 
on to parietal wall but not below. 

Tyjie in collection of New Zealand Geological Survey. 

Height, 49 mm.; diameter, 47 mm. 

Localities- -1101, Waipipi Beach, north of Wairoa Stream, Waverley 
(type); 875, 1172, mouth of Waingongoro River, Taranaki; 876, 1173, 
Waihi Stream, Hawera Beach; 126 (? Thomson coll.), Awatere Valley, 
decorticated and fragmentary (- A . svturali s of Suter, 1921, p. 30); New 
River, Westland; ? 154, Kanieri; ?Motunau beds, Weka Pass, B3; 857, 
above waterfall, Starborough Creek, Awatere (== P. huttoni of Suter, 1921, 
}). 30); 858, below waterfall, Starborough Creek. Awatere (rss P. huttoni 
of Suter, 1921, p. 31). 

Uber pateaen$is n. sp. (Plate 59, fig. 10.) 

Shell large, ovate ; spire short and broad but pointed; whorls on spire 
lightly convex, body-whorl very large ; suture tangential; aperture semr 
lunar; outer lip slightly sinuous; umbilicus wide but shallow; funicle 
narrow below but widening suddenly above ; apertural callus moderate, 
extending down over top of funicle as short rounded lobe bounded below 
by deep groove. 

Tvp? in collection of New Zealand Geological Survey. 

Height, 50 mm.; diameter, 45 mm. 

Locality.— 1171, Patea. 
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Uber ovuloides n. sp. (Plate 59, fig. 7.) 

1873. Natica ( Mamilla) ovata Hutton, Cat. Tert. Moll., p. 0, if) part (not of 
Kbpstein). 

1886. Natica ovata Hector, Outline N.Z. Oral., p. 5, fig. 0, No. 16. 

1893. Natica ( Mamilla ) ovata Hutton, Macleay Mem. Vol. , p. 66, pi. 7, fig. 40. 

Shell large, ovate ; spire acuminate ; umbilicus with large funicle ; 
apertural callus thick, projecting slightly over funicle but not reaching 
across umbilical depression, thus leaving a diagonal umbilical slit; a groove 
in callus above lower part of funicle meets apertural margin at angle of 45°. 

Type in collection of New Zealand Geological Survey. 

Height, 60 mm. ; diameter, 38 mm. 

Ijocalitm .- 1171, Patea ; 1172, Waingongoro Mouth. 

Great confusion has arisen over this sjiecies through the non-designation 
of a definite holotype. Hutton’s original description gave as localities 
*' Shakespeare Cliff; Callaghan’s Creek ; Motunau (L); Kanieri; Broken 
River (U and L); Weka Pass (M); Oamaru; Awamoa; Lyndon,” and 
the specimen preserved m the collection illustrating the Catalogue is labelled 
“ Shakespeare Cliff.” This shell was figured by Suter and designated by 
him “ holotvpe.” Although Thomson (preface to Pal. Bull. 2) thought it 
possible that Hutton selected holotypes for his species, the writer cannot 
agree with this. In addition to the contrary evidence cited by Thomson, 
the following points are also important: No mention is ever made by Hutton 
ot the word ” type ” ; in many coses a number of specimens were preserved ; 
the illustrating specimen often does not agree with the dimensions quoted. 
It would thus be better to consider the types revised by Suter as lectotypes, 
except when 1 only one locality and one specimen are represented. The use 
of “ Shakespeare Cliff ” in this instance is in a very wide sense, because 
the large Uber spp. do not reach any higher in the stratigraphical column 
than the Waitotara series, and Hutton’s specimens probably came from 
Patea In any case, Suter’s type was wrongly attributed by him to the 
Wanganui district; a microscopic examination of the matrix shows that 
it is from locality 227, Kanieri, Westland. Moreover, it is specifically dis¬ 
tinct from any of the Waitotaran Uber , and in the collection from 227 
there are about fifty sjiecimens agreeing in all essentials with this one. The 
dimensions given by Hutton are 1-45 in. X 1*25 in. (--37 mm. X 32 mm.), 
but those of Suter’s type are 36 mm. X 28 mm. The form that has 
generally been considered as the typical P. omtus is the one from Patea 
which has the umbilicus almost filled by a large funicle and apertural callus, 
leaving always a narrow, slightly inclined penetrating slit. Both Hector's 
and Hutton’s figures show this type of shell, so that on these grounds alone 
Suter’s choice of a type could have been upset. The position is, however, 
simplified by the fact that Natica ovata is preoccupied by Klipstein (Beitrage 
zur geologischm Kentnm tier oxtlicheri Alpen, 1843), so that we can start 
again with fresh specific names. 

Uber finlayi n. sp. (Plate 57, figs. 8, 12, 13.) 

Shell fairly large, ovate : spire* Bharp but not high; whorls about b r 
slightly convex in spire ; surface with numerous growth-lines; suture 
tangential, aperture semilunar; outer lip lightly sinuous, retracted to 
suture, inclined about 35° from vertical; inner lip sinuous with fairly thick 
callus coalescing with and little wider than funicle, which almost or quite 
fills the rather narrow umbilicus. 
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Type in collection of Mr. H. J. Finlay. 

Height, 37 mm.; diameter, 34 mm. 

Localities .—Boulder Hill, near Dunedin (type); Wangaloa. 

This species presents such a variety of form that it is difficult to give 
an adequate description embracing the whole. In youth the shape is very 
broadly ovate or oval and funicle relatively narrow, being merely a thick* 
ening of the whole front part of inner margin; the parietal callus is wider 
and contracts suddenly to funicle (see Plate 57, fig. 8). This stage is repre¬ 
sented at a higher horizon by V. ineertus of Target Gully. The umbilieus 
is a shallow scarcely-penetrating groove. Later the shell becomes more 
ovate, and the sharp angle showing junction between parietal callus and 
umbilicus disappears, and a condition not unlike U. modestus is produced 
where umbilicus is quite filled. A continuation of this stage to the adult 
is represented by the holotype, but in many cases the funicle narrows with 
growth so that an umbilical groove is again formed. The top of this groove 
is sometimes penetrating. This form (Plate 57, fig. 13) is extremely like 
V. obstructus. Suter classed the species under P. gibbosus, presumably 
because umbilicus was sealed; but the disposition and manner of growth 
of callus and funicle are quite different. The well-marked sinus at posterior 
end of inner margin is also distinctive of the older species. 

The great inclination of outer lip separates U. finlayi from V. obstructus 
and U. ineertus; also absence of grooves across callus. 


Uber senisculus n. sp. (Plate 57, fig. 6.) 

Shell very small, ovate, solid ; spire one-half height of aperture ; whorls 
5, slightly convex on spire, suture tangential; aperture semilunar to ovate ; 
outer lip straight or slightly concave, gently retracted to suture; inner 
lip with moderate callus, coalescing below with large funicle; umbilical 
opening a rather shallow groove bounding funicle, but penetrating above. 

Type in collection of Mr. H. J. Finlay. 

Height, 6 mm.; diameter, 5 mm. 

Locality.— Boulder Hill. 

This shell looks like a miniature V. finlayi, but is certainly not the young 
of that aperies, for it has too many whorls; also, the young of V. finlayi 
are more globose and do not have such a wide funicle or umbilical 
opening. 

Uber kaawaensis n. sp. (Plate 57, fig. 5.) 

Shell verv small, broadly ovate; spire leas than half the height of 
aperture; whorls 4}, slightly convex on spire; suture tangential; aperture 
semilunar; outer lip almost straight; antecurrent to suture; inner lip with 
fairly thick callus, which has a convex parietal boundary and is much wider 
over umbilicus, where it coalesces with funicle and generally completely 
fills the opening. 

Type in collection of New Zealand Geological Survey. 

Height, 6 mm.; diameter, 5'5 mm. 

Locality. —996, Kaawa Creek, Waikato (Dr. J. Henderson). 

This species strongly resembles U. senisculus, but the umbilicus is 
typically much more calloused; also the parietal boundary of the callus is 
convex, not straight as in Boulder HOI species. It is the P. ampkialus 
and probably the N. australis of Bertram (1919, p. 105). 
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Uber esdailei n, sp. (Plate 67, fig. 9.) 

Shell small, broadly ovate; spire moderate; spire-whorls convex, 
somewhat depressed below suture which is almost tangential; outer lip 
much inclined; apertural callus relatively harrow; umbilicus almost 
filled by funide, but there is a narrow shallow depression; a deep groove 
crosses callus about top of funicle, and above this the apertural margin 
inclines well forward. 

Type in collection of New Zealand Geological Survey. 

Height, 14*6 mm.; diameter, 13 mm. 

Localities 1100, conglomerate band in Waiarekan tuffs, quarter-mile 
west of Lome, North Otago (probably the same as Geol. Surv. loo. 831, 
collected from by T. Bsdaile); Trig. M, Totara (Suter, 1921, p. 88, 
P. gibbosns). 

Remarks,— Distinguished from others of the group by the well-inclined 
aperture, and single transverse groove on callus. 

Uber incertus n. sp. (Plate 57, fig. 10.) 

Shell of only moderate size, ovate ; spire short, acuminate ; suture 
tangential; aperture semilunar; outer lip inclined; apertural callus 
moderate, extending down and covering umbilicus, bounded below by a 
groove traversing a very narrow funicle, and projecting above this groove 
over to outer wall of umbilicus. 

Type in collection of New Zealand Geological Survey. 

Height, 22 mm.; diameter, 18 mm. 

Localities.— Target Gully (type); 1161, Pakaurangi Point. 

The PoUnices ovatus of Suter (1921, p. 51) from “tuffs interbedded 
with chalk marls, Trelissick Basin,” is related to this species, but is too 
imperfect for definite identification. 

Uber modestus n. sp. (Plate 57, fig. 7.) 

Shell somewhat small, ovate, sometimes elongate; spire acuminate ; 
outer lip much inclined except near suture, which it meets almost at right 
angles ; apertural callus moderate ; umbilicus completely filled by funicle 
and apertural oallus ; the outer margin of this callus slightly concave along 
most of its length, and anterior end Bomewhat suddenly rounded off, but 
not forming prominent lobe; there are sometimes two faint transverse 
grooves converging midway along callus. 

Type in collection of New Zealand Geological Survey. 

Height, 18 mm.; diameter, 13*5 mm. 

Localities,--- Target Gully (type); Awamoa ; Pukeuri ; 1150, Mokau 
beds, Tongaporutu River, near junction with Papakino River; 919, Mahoe- 
nui beds, Awakino Valley (= P, gibbosns of Suter); 476, Kekenodon beds, 
Waitaki River (•» P. gibbosns of Suter); 483, “ Hutchinson Quarry ” 
beds, Wharekuri (*= P. gibbosns and P. ovains of Suter); 1065, grit band, 
Kururau Road, Taumarunui; 7c (? 6b, ? 8a), Clifden, Southland (H. J. 
Finlay); All Day Bay, Kakanui (H. J. Finlay). 

Uber obstructus n. sp. (Plate 57, fig. 14.) 

1873. Nation (Mantilla) ovala Hutton, Cat, Test, Moll, p. 9, in part (not of 
KUpstein). 

1914. PoKnici* (Mamma) ovatus (Hutton): Suter, N,Z, Geol. Surv. Pal Bull , 2, 
p. 21, pi. 17, fig. 1 0,6. 

Shell of moderate size, ovate; spire acuminate; outer lip well in¬ 
clined but bending above to meet suture; umbilicus narrow, almost or 
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•completely filled by funide; apertural callus narrow, restricted, posterior 
end separated by marked channel from outer lip ; two well-marked almost 
parallel grooves cross callus, the lower about middle of funicle, the other 
a wide shallow one about, top of funicle, and generally coincident with a 
short spur of callus projecting on to parietal wall. 

Holotype in collection of New Zealand Geological Survey. 

Height, 36 mm.; diameter. 28 mm. 

Localities .—227, Kanieri (type); 6 b, 7c, 8a, Olifdcn, Southland; 1090, 
“ Tawhiti beds,” one mile north-west of Kahukura, Block V, Waiapu 
Survey District; 1167, mouth of Awaterc River, East Cape Survey Dis¬ 
trict ; 1168, coast, 30-80 chains east of mouth of Awatere River, East 
{*ape Survey District; Otiake (H. J. Finlay). 

The holotype is the specimen*wrongly stated by Suter to be the tyne 
of Natica ovata Hutton and to be from “ Shakespeare Cliff ” (see remarks 
under U . ovuloides ). The umbilicus is sometimes completely filled by the 
funicle, but m others- the type specimen—there is a narrow chink 
left. The species is closely related to U- modest us, and some border-line 
specimens are difficult to classify. V. obstruclus is a larger shell, and the 
callus tapers oil gradually below and is not contracted quickly as in 
U. modestus . Also, even when the umbilicus is sealed, there is a deeper 
depression in that region. 

Uber scalptus n. sp. (Plate 67, fig. 11.) 

Shell of moderate size, broadly ovato; spire rather low but pointed; 
nucleus of protoconoch minute; whorls 6-6, slightly convex on spire, 
somewhat flattened above; suture tangential; surface with growth-lines 
getting much stronger as they approach suture ; aperture semilunar; outer 
lip lightly sinuous, strongly retracted to suture which it meets at right 
Jingle, inclined about i0° from vertical; inner margin slightly concave; 
parietal callus moderate, widening over umbilicus and coalescing with 
funicle, crossed hy two grooves and often by other numerous short irregular 
ones, the two mam grooves situated fairly low down, converging; umbSicus 
completely closed. 

Type jn collection of New Zealand Geological Survey. 

Height (when complete), 20 nun.; diameter, 17 mm. 

Localities. —tl48, Mangare Road, Upper Waitara (type); 1123, mouth 
of Tongaporutu River; Rapanui Mouth, north Taranaki; Tongaporutu, 
•60 chains south of post-office (L. I. Grange). 

Distinguished from 17. obstructus by the greater inclination of the 
aperture, greater retraction of the outtr lip to the suture, and lower 
situation of the transverse grooves, and from U. lobatus by shape, thinner 
callus, and want of a prominent lobe between the grooves. 

a . Subgenus Euspira Agassiz, 1842 (== Lunatia Gray, 1847), 

Shell globose; spire moderate; whorls convex, surface smooth except 
for fine growth-lines; aperture semilunar; outer lip straight, slightlv 
retracted to suture, inclined about 30° from vertical; inner margin with 
light callus on parietal wall; umbilicus open and without any funicle; 
-operculum horny. 

Type: N. labellata Lamk. (Eocene). 

DWl (1909, p. 87) says, “ It seems that we shall have to give up Lunatia 
<Jray in favour of Euspira , which has five years* priority, and of which 
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both species mentioned when the name was first proposed appear to be 
Lunaiia8; though species belonging to Ampullim seem to have been included 
later.” 

Key to Species. 

fyfei ; Urge (38 mm. high), oval; low spire, sinuous inner margin. 
firmus: moderate size (about 20 mm. high), ovate; umbilicus slightly overlain by 
inner lip. 

lateaperius : moderate size (about 20mm. high), globose; suture impressed or chan¬ 
nelled, umbilicus very wide. 

vitrtw; spire moderate outlines regular; umbilicus small, oircuUr, almost dosed in 
young; lip retracted to suture. 

pstudovitreus: spire variable, generally high, spire-whorls strongly convex; lip not 
retraoted to suture. 
pukcuriensis: suture impressed. 

barrisrensis: flattened shape, low spire, very wide umbilicus. 

Uber (Euspira) fyfei n. Bp. (Plate 59, figs. 8, 9.) 

Shell large, oval; spire low, gradate ; whorls 6, convex on spire, body- 
whorl increasing rapidly, extended somewhat anteriorly; surface with 
growth-lines; suture deeply impressed; aperture large, ovate, channelled 
posteriorly; outer lip almost straight, with slight posterior sinus ante- 
current to suture ; inner lip sinuous; parietal wall with thin enamel layer 
not straightening contour of inner lip; umbilicus open, of moderate Bize, 
without funicle or bounding-limb. 

Type in collection of Mr. H. J. Finlay. 

Height, 38 mm.; diameter, 35 min. 

Localities Boulder Hill; Wangaloa; ? Hampden (a crushed specimen 
in which the outer lip is slightly retracted to the suture and which may 
be a distinct species). 

Because of its low spire, this shell somewhat resembles N. suieri , but 
several important characters show that it is but distantly related thereto. 
These are the sinuous inner margin of the aperture, impressed suture, 
absence of any trace of a funicle or circum-umbilical limb, and strongly 
antecurrent outer lip. The salient characters are. reminiscent, of Hedley’s 
genus Friginatica , members of which are all very "small, and with rather 
elevated spires, but with a sunken suture, and “ without an umbilical 
funicle or a callus pad at the insertion of the right lip.” 

Uber (Euspira) firmus n. sp. (Plate 59, figs. 2, 3.) 

Shell of moderate size, globose-ovate, solid; spire one-half the height 
of aperture or less; whorls about 5, convex on spire, body-whorl globular ; 
suture abutting, sometimes tangential; aperture semilunar; outer lip 
straight, retracted to suture, inclined about 35° from vertical; inner lip 
slightly concave, with thin parietal callus contracting suddenly to innor 
margin; umbilicus moderate to fairly large, open, without funicle. 

Type in collection of Mr. H. J. Finlay. 

Height, 24 mm.; diameter, 21 mm. 

Localities .—Boulder Hill (type); 887 a, Wangaloa (~ P. amphialis of 
Suter, 1921, p. 97); 480, “ Island sandstone,” overlying ooal-beds, Waihao 
River (-» P. huttoni and P. amphialis of Suter, 1921, p. 65). 

Uber (Euspira) late&pertus n. sp. (Plate 59, figs. 4, 5, 6.) 

Shell of moderate size, globose; spire gradate, about one-third the 
height of aperture; whorls 5, oonvex on spire; suture deeply impressed, 
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channelled in young;; aperture ovate; outer lip slightly sinuous, retracted 
to suture for very snort distance; inner lip thin, almost straight with very 
thin callus on parietal wall; umbilicus very large, widely open, the earlier 
whorls visible, apertural wall of umbilicus closely spirally grooved. 

Type in collection of Mr. H. J. Finlay, 

Height, 18 mm.; diameter, 17 mm. 

Locality.-- Boulder Hill 

Uber (Euspira) pukeuriensis n. sp. (Plate 55, fig. 20.) 

Shell very small; spire scalar, over one»half height of aperture; whorls 
3}; suture slightly impressed; aperture oval; outer lip straight, ante* 
ourrent to suture, inclined at about 25° from vertical; inner lip thin, not 
reflexed; umbilicus widely open, without funicle and free from apertural 
callus. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 6 mm.; diameter, 5*5 mm. 

Localities.— Pukeuri, Oamaru (type); shell-bed, Target Gully, Oainaru. 

Remarks. —Nearest to 17. barnerensi* , but differs in having an impressed 
suture. 

Uber (Euspira) pseudovitreus (Finlay). (Plate, 55, fig. 21.) 

1024. Polinices pseudovitreus Finlay. Trans. N.Z. Inst., vol. 55, p. 452, pi. 40, 
flgp. 3a, 35, 3«, 3 d. 

Type in collection of Mr. H. J. Finlay. 

Height, 8 mm.; diameter, 7 mm. 

Localities.— Rifle Butts, Oamaru (type); 1160, Awamoa Creek. 

Remarks.— Typically tiiis shell has a high, rather clumsy spire, but in 
some cases it is low. The single Awamoan specimen belongs to the low- 
spired form. 

Uber (Euspira) vitreus (Hutton). (Plate 55, fig. 19.) 

1873. Natica vitrta Hutton, Cat. Mar. Moll., p. 21. 

1890. Lunatia vitrea, Manual N.Z. Mott., p. 72. 

1013. Polinices amphialus Watson: Suter, Manual N.Z ., Moll., p. 200, pi. 46, 
fig. 1. 

1015. Polinices vitreus Hutton: Iredale, Trans. N.Z. Inst., vol. 47, p. 456. 

Lectotype in Dominion Museum. 

Height, 8 mm.; diameter, 7 mm. 

Locality.— Stewart Island (Recent). 

Although this seems to be a fairly common shell in Recent times, not 
one fossil specimen has been seen during this revision. Suter’s identi¬ 
fications of fossil, and even Recent, species are quite inconsistent and » 
unreliable. 

Hutton (1884, p. 934) thought his species was the same as the later 
V. amphialus (Watson), but neither Watson nor Iredale agreed with this 
identification. Iredale further pointed out that £7. vitreus is the qlder name, 
and that Suter’s use of V. amphialus was therefore wrong. Watson (1888, 
p. 438) says of bis species, “ combines a flattened globose form with a 
prominent pointed base and small raised scalar spire in a way that is very 
peculiar—so much so, indeed, that it almost recalls an AmphiMa” This 
description does not suit V. vitreus at all, so the two species must be 
regarded as distinct 
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The striking feature of V. vttreus is the ciroular section of the umbilicus 
when viewed from the base. The inner margin of the aperture does not 
ont the cirole as in other small shells which have been mistaken for this 
species. Also, the outer lip is retracted to the suture. 

Hutton’s type material consists of two specimens, the larger of which 
has been selected as lectotype (see Plate 55, fig. 19). As is often the 
case, Hutton's measurements (0*35 in. x 034 in.) are larger than those of 
either of his “ types.” Specimens up to 11 mm. in height are in the 
Dominion Museum. 

Uber (Euspira) barrierensls n. sp. (Plate 55, fig. 15.) 

Shell very small, broadly oval, vitreous; spire low; whorls 3} ; proto- 
ooneh smooth, nucleus moderate, whorls polished with microscopio spirals 
and fine growth-lines; suture abutting; aperture ovate; outer lip almost 
straight, anteourrent to suture, inclined about 30° from vertical; inner 
margin thin, (slightly reflexed on parietal wall; umbilicus widely open, 
without funicle and not invaded by callus, traversed on apertural wall 
by faint spiral threads; operculum unknown. 

Holotype and paratypes in the Suter collection, Wanganui Museum. 

Height, 5 mm.; diameter, 5 mm. 

Locality. —Off Great Barrier Island (110 fathoms). 

Remark ».—This shell is referred to by Suter (1913, p. 289) in his remarks 
on N. australis. The identification label was afterwards altered by him 
to “ Polinices amphidku.” Of the four specimens none shows any colour, 
so the specimens with “ radiate brown bandR ” must have been removed. 

D. barriereneis differs from V. vitreus in its depressed shape and very 
wide umbilicus. 


6. Subgenus Neverita Risso, 1826. 

Shell of moderate sise, depressed ; aperture semilunar; outer lip greatly 
inolined fro m vertical (40° - 45°); umbilicus with an enormous funicle 
often quite filling it, and coalescing with the parietal callus. 

, Type: N.josephinia Risso. 

m Distinguished from Uber by the much greater obliquity of the aperture 
combined with the large size of the funicle. 

Uber (Neverita) pontis n. sp. (Plate 57, figs. 15, 16, 17.) 

Shell small; spire relatively high; whorls convex, body-whorl depressed 
near suture; outer lip very much inclined to axis of shell; umbilicus 
almost filled by large funicle which is overlapped by parietal oallua, leaving, 
however, a small umbilical opening. The callus is wider at anterior end 
and tapers posteriorly, but expands somewhat again just before it joins 
outer lip. 

Holotype in Dominion Museum, Wellington. 

Height, 10 mm.; diameter, 10 mm. 

Locality. —Greensands, McCullough’s Bridge, Waihao River (J. A. 
Thomson). 

In typical Neverita the umbilicus is completely filled by funicle and 
oa]hu,' but although there is a small umbilical opening in this shell the great 
obliquity of the outer Up and the general appearance indicate close relation¬ 
ship to tins subgenus. This is the only specimen of Neverita seen in the 
New Zealand material examined. 
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4. Genus Sinum Bolten, 1798. 
a. Subgenus Sinum s. str. (=« Sigaretus Lamarck, 1799). 

“ Shell depressed, auriform, spirally striated or furrowed. ^ Spire very 
low with rapidly widening whorls. Aperture greatly distended; operculum 
horny.”-— (Zittel.) 

Type : Helix haliotoulea Linn6. 

Sinum fomicatum Suter. (Plate 60, figs. 4, 9.) 

1917. Sinum fomicatum Suter, N.Z. QtxA. Surv. Pal. Bull. $, p. 11, pi. 3, fig. 5. 
Localities. —Maerewhenua Kiver, right bank (Uttley, 1920, p. 150); 
480, “ Island sandstone,” Waihao Biver; ? 176, Black Point, Waitaki 
Valley. 

This shell is more elevated than the typical Sinum with its extremely 
flattened body-whorl and greatly inclined convex outer lip. The umbilicus 
also is fairly open, only one side being covered by the reflexed inner lip; 
but it is nearer to Sinum s. str. than to Eunaticina. The Black Point 
specimen is more inflated than the others, and may be a serrate species. 
Occurrences of this genus are very rare in New Zealand, the three localities 
mentioned being represented each, as far as the writer knows, by only one 
specimen. The uniformly low horizon is noteworthy: in all cases these 
fossils occur in the basal marine sandstones just above the coal-measures. 

Sinum infirmum n. sp. (Plate 60, figs. 7, 8.) 

Shell very small, fragile, depressed auriform, of about three and a half 
whorls, of which the smooth protoconch occupies over two and a half; 
spire flat; surface of body-whorl with fine slightly undulating spiral 
grooves crossed by < onvex growth-lines ; aperture oval, oblique, greatly 
dilated; outer lip strongly convex; inner lip broken away; umbilicus 
open but small. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 2 mm.; diameter, 3-5 mm. 

Localities.— Ardgowan (ty|>e); Pukeuri. 

The type is a juvenile ; a fragment from Ardgowan is from a shell 
that was about 10 ram. in diameter when complete. 

S. infirmum can be distinguished from S. fomicatum not only by its 
smaller size, but also by its much flatter spire. 

b. Subgenus Bunaticina Fischer, 1885. 

Shell longitudinally oval, spirally Btriated, urabilicated; body-whorl 
flattened; aperture distended ; outer lip convex, moderately inclined; 
columella with a bulge opposite the umbilicus. 

Type ; N. papilla GmcUn. 

Sinum (Eun&ticina) cinctum (Hutton). (Plate 60, figs. 12, 16.) 

1885. Sigaretus (Naticina) cincto* Hutton, Trans. N.Z. lnst. f voL 17, p. 318 
pi. 18, fig. 12. 

1893. Sigaretus cinctus Hutton, Maclcay Mem. Vol. f p. 55. 

1915. Polinices {Euspirn) cinctus (Hutton): Suter, N.Z. Oeol. Surv. Pal . BuU. 3, 
p. 9, pi. 4, fig. 5. 

1918. Sinum cinctum (Hutton): Suter, Alph. List N.Z. Ttrl. Moll, p. 25. 
Although this specific name appears in many lists of New Zealand 
Moliusca, none of the specimens examined by the writer was correctly 
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identified. Hutton says that the type came from Wanganui,” having 
been sent down by Mr. Drew; but, although many collections have been 
made at this locality since that time, no one has found another specimen. 
Both the late Mr. R. Murdoch and Dr. Marshall agreed that they had 
never seen a similar shell in all their material. The reddish-brown 
staining on the type is not quite the same as that of any specimens the 
writer has seen from Wanganui. 

The shell is a typical Eunatidna. and as this is the only New Zea¬ 
land specimen of the subgenus which has been seen it should not be 
unreservedly admitted as a member of our fauna. There is no direct 
proof that the shell is a foreign one which became mixed with New 
Zealand specimens; but such things did happen to Hutton (e.g. % Tngoma 
semiundulata , Raeta petspicua, Chi one hmellata , &o.), so that care must 
be taken in accepting doubtful species. 


5. Genus Globisinum n. gen. 

Shell large, globose, thin ; spire low; whorls convex, spirally striated ; 
protoconch of two and a half whorls sharply defined from the neanic shell, 
smooth and polished except for the last quarter-turn where the spirals 
a,re foreshadowed; suture abutting; aperture large, ovate; outer lip 
thin, straight or slightly convex, scarcely retracted to suture, inclined at 
About 25° from the vertical; inner lip strongly sinuous with thin varnish 
on parietal wall; umbilicus variable, sometimes absent, when present 
]>artly overlain by thin inner lip; in the genotype there is no umbilicus. 

Type : Sigaretus drewi Murdoch. 

Differs from Simon s. str. in its globular shape, sinuous columella, 
and much less inclined lip.' The shape is also different from Eunatidna , 
which is longitudinally oval and has a flattened body, a more distended 
Aperture, and a different curve to the inner lip. 

Sigaretotrema Sacco, 1890, approaches Globisinum in shape, though 
the body-whorl is still slightly flattened, the outer lip is more inclined, 
and the inner lip is almost straight. 

Under the genus Sinum Bolten, Suter (1917, p. 881 lists the following 
sjKicies: Sinum cartnatum (Hutton), S . fomicatum Suter, S. ( Eunatidna ) 
dnetum (Hutton), S. ( Eunatidna) drewi (Murdoch), S . (Eunatidna) elegans 
Suter, S. (Eunatidna) miocaenicum (Suter), S. (Eunatidna) undulation 
{Hutton). S . carinatum is a peculiar keeled shell here located under 
Micresehara (Macromphalinu ); S. fornicatum is a Simon , and S. dnetum 
is a typical Eunatidna . The other species, however, do not agree with 
Eunatidna , and form a well-defined group, to which should be added 
AmpuUina spiralis Marshall from the Wangaloa beds. 

The generic position of these shells has been a source of considerable 
trouble. Hutton at first attributed them to Sigaretus Lamarck (~ Sinum 
Bolten), but later to AmpuUina. Sigaretus was also used by Murdoch 
(1899, p. 320). In a footnote to the latter’s specific description, the 
editor of the Proceedings of (he Malacological Society says, In attributing 
this shell to the genus Sigaretus the author has evidently followed Hutton, 
and, owing to the impossibility of communicating with him m time for 
publication, we have left it so, merely adding a ‘ ? ’; but it is evidently 
nearer to AmpuUina .” 

The genenc position under AmpuUina was therefore used by Suter 
(1913, 1914, 1915) and by Marshall (1917), but was changed back to Sinum 
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( 5 = Sigarelut), apparently on Cossmann’s recommendation (Suter, 1917, 
p. 88 ), because there was no umbilical limb. Neither genus is, however, 
satisfactory for these shells. They differ from AmpuUina, as was pointed 
out by Cossmann, in having no basal limb, and in being conspicuously 
spirally striated; while they are equally far apart from Sinum because 
of their totally different shape, not having the greatly flattened body, as 
is shown by their being mistaken for AmpuUina. The subgenus Bunaticina 
(type, N. papilla Gmeun), in which Suter placed them, has a sinuous inner 
lip, but there is a bulge over the umbilicus which is not present in 
Globmnum; the shape also is quite different. In his review of New 
Zealand Geological Survey Palaeontological Bulletin 5, concerning Sinum 
(Bunaticina) elegant, Cossmann (1918, p. 24) says, “ La determination 
generique me paratt bien douteuse.” 

Taking all these things into consideration, it is clear that a new generio 
division is required; the name Globittnum is therefore proposed, with 
Sigaretue drew Murdoch as type. The Wangaloan species has a restricted 
umbilicus, while in G. elegant from Waihao greensand the shell is more 
loosely coiled, so that the umbilicus is wider In the Awamoan species 
there is a tightening of the coil and a consequent lestriction of the 
umbilicus; this process is carried still further in the Wanganuian 
G. undulatum and G. drewi, for here the basal perforation is obliterated. 
Apart from this umbilical variation there is little difference between the 
earliest and the latest species, and the simple globular shape indicates a 
more primitive type of shell than Sinum or Bunaticina. Globitinum has 
existed in the New Zealand area at least since the dawn of the Tertiary, 
and seems to have been represented in Australia by Naiica arata Tate, from 
the Lower Tertiary of River Murray cliffs. The genus may, indeed, 
extend back to the Cretaceous, for the small Natica ingrata Wilckens (1922, 
p. 7) perhaps belongs to that period. It has the Bame shape, and some 
specimens show spirals on the base (see Trechmann, 1917, pi. 19, fig. 96). 

Ampvlltna stnata Gabb (1869 p. 161, pi. 27. fig. 40) from the Martinez 
beds appears to be an imperforate species of the genus. There is a con¬ 
siderable resemblance in form between these shells and Vanikoro Q. A G., 
but, the animal and operculum being unknown, they had best be retained 
under the subfamily Naticinae. 

Ksv to Srsoixs. 

tpirak: umbilicus very nerrou, aperture rather small, spire relatively high, 
sikpoas.- umbilicus large; sculpture flue, coarser on lower half, 
miocaentcum : umbilicus rather small, partly oovered by reflexed inner lip. 
drew*: very large, no umbilicus 1 spire moderate, oolumella almost straight. 
undulatum : moderate else, no umbilicus; spiie low, columella concave, aperture 

somewhat dilated. 

venuetum: very large, no umbilicus; spire rather high, columella concave. 

Globisinum elegans (Suter). (Plate 60, fig. 18.) 

1917. 1 Sinum (. Bunaticina ) elegant Suter, N.Z. CM, Sure. Pal Bull S, p. 11, 
id. S, fig. 4. 

Suter gives as locality of the type, “ 630, Teaneraki (= Enfield), near 
Oamaru, North Otago, T. Esdaile. This collection is an unreliable one, 
containing Hawke’s Bay and Mount Harris specimens, and is wrongly 
attributed to Mr. Esdaile. Most of the specimens, including the type of 
G. elegant, are probably from McCullough’s Bridge, Waihao River, where 
the species is not uncommon. The aperture of the type ia broken away 
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for a considerable distance, and the line of the suture can be followed to the 
middle of the whorl on Suter’s figure, which therefore gives an impression 
of too great height in comparison with the width. The spirals are generally, 
but not always, much stronger on the lower part of the whorl than on the 
upper. 

Globisinum spirale (Marshall). (Plate 60, fig. 17.) 

1917. Amputtina spiralis Marshall, Trans . N.Z. Inst,, vol. 49, p. 452, pi. 34, fig. 17, 

Localities,— Wangaloa (type); Boulder Hill. 

This is the “ Eudolium?” of Suter (1921, p. 96). 

Globisinum miocaenicum (Suter). (Plate 60, fig. 13.) 

1873. Sigaretus subglobosus Sowerby: Hutton, Oat. Ted. Mott., p. 9 (not of 
Sowb.). 

1914. Amputtina miocaenica Suter, N.Z. CM. Surv. Pal. Bvtt. 2, p. 21, pi. 2, fig. 2. 

1918. Sinum miocaenicum (Suter), Alph. List N.Z. Ted. Moll., p. 25. 

Localities. —Awamoa (type); Pukeuri, near Oamaru ; 166, 458, Pareora; 
475, Mount Harris, South Canterbury; 950, Parson’s Creek, Oamaru 
(= Sinum cinctum of Suter, 1921, p. 80); 125, Fox River, Brighton 
(a « Sinum cinctum of Suter, 1921, p. 40); Trig. 2, Otekaike, Otiake beds 
above limestone. 

Of the specimens identified as 0. miocaenicum from “ tuffs interbedded 
with chalk marls, Coleridge Creek, Trelissick Basin ” (Suter, 1921, p. 51), 
only one is in a good condition. It is certainly very like 0 . miocaenicum , 
but differs slightly in several ways. The body-whorl is even more globose 
than that of O. miocaenicum, so that the distance from the umbilicus to 
the base of the shell is very short, thus causing the spirals to abut on the 
lower part of the inner lip at a high angle. The umbilicus is slightly wider 
than in the Awamoan species. More specimens, however, are required to 
show whether these differences are constant and worth specific recogni¬ 
tion. It is possible that the relationship is closer to O. spirale , which 
has a higher spire and shorter anterior development than O. miocaenicum. 

Globisinum undulatum (Hutton). (Plate 60, fig. 14.) 

1885. Sigaretus undulatus Hutton, Trans. N.Z. Insi t , vol. 17, p. 318, pi 18, fig. II. 

1885. Natiea ( Amputtina ) lams Hutton, Trans, N.Z. Inst., vol. 17, p. 317, 
pi. 18, fig. 10. 

1893. Sigaretus undulatus Hutt6n, Madeay Mem. Vol., p. 55, pi. 7, fig. 41. 

1893. Natiea laevis Hutton, Madeay Mm. Vol., p. 54, pi. 7, fig. 39. 

1913. Amputtina undulata (Hutton): Suter, Man. N.Z. MoU., p. 291, p). 15, fig. 17. 

1915. Amputtina undulata (Hutton): Suter, N.Z. Qeol . Surv. Pal. Butt. 3, p. 11. 

1915. Pottnices laevis (Hutton): Suter, N.Z. CM. Surv. Pal. Butt. 3, p. 10. 

1917. Sinum undulatum (Hutton): Suter, N.Z. CM. Surv. Pal. Bull. 5, p. 88. 

The type of this species is a Wanganui fossil (precise horizon unknown), 
and the only record of its Reoent occurrence is by Webster (1905, p. 280), 
who collected a specimen at Cape Maria van Diemen. It is possible that 
his shell was a 0 . venwtum Hutton’s two syntypes of Natiea laevis 
are identical in every respect with 6. undulatum except that the spiral 
ornamentation is lacking. A careful scrutiny of the surface shows that 
it is much pitted, and that there are traces of the spirals in protected areas. 
It is therefore practically certain that the sculpture has been worn off by 
attrition in the shell-bed from which the specimens came. 
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Type from Wanganui, but horizon uncertain. 

Localities- - Recent (only one record); Castlecliff, Wanganui (type ?); 
Nukumaru (fide Marshall and Murdoch); Petane; 1063, shell-bed below 
Pctane limestone, Okawa Creek, Ngaruroro River. 

Globisinum drewi (Murdoch). (Plate 60, figs. 11, 16.) 

1899. Sigartius (?) drewi Murdoch, Proc. Malac. Soc. t vol. 3, p. 390, pi. 16, fig. 1. 

1916. AmpuUina drewi (Murdoch): Sutter, Alph. Hand-list N.Z . Tert. Moll p. 3. 

1917. Sinvm (Kunaticina) drewi (Murdoch): Suter, N.Z. Qeol. tiurv. Pal. Bull. 6, 

p. 88. 

A careful examination of the anterior part of the body-whorl of the 
type shows faint indications of low spiral ridges such as exist on the type 
of 0. venusturn, but smaller specimens from Kai Iwi show no sign of them. 

Holotype in Wanganui Museum. 

Height, 38 mm.; diameter, 37 mm. 

Locality.— Coast north-west of Wanganui, probably in the vicinity of 
Kai Iwi. 

% 

Globisinum Tenustum (rJuter). (Plate 60, fig. 10.) 

1907. Euspsra ?renusta Suter, Proc. Mai. Soc. t vol. 7, No. 4, pi. 18, fig. 13. 

1913. Ampulhna venusta (Suter), Manual N.Z. Moll., p. 292, pi. 15, tig. 18. 

Suter s figure is misleading, for it gives far too great prominence to the 
spiral ribs on the lower part of the shell. These are so inconspicuous that 
they make practically no difference to the profile, and even when the light 
is in a favourable position thay can hardly be seen. A topotype in the 
)K)Mse8flion of Miss M. K. Mestayer does not show the ribs at all, and has 
much the appearance of G. drevn . These are the only two specimens of 
the species which have been found; and, since complete adult specimens 
of both G. undulatum and G . drewi are rare, the material available is not 
sufficient to give a proper idea of the relative values of the three species 
named. They may not all be worth recognition. 

Holotype in tho Suter collection, Wanganui Museum. 

Height, 40 mm.; diameter, 37 mm. 

Locality.— Near Cape Farewell. (Recent.) 

6 . Genus Amoukopsklla Cbelot, 1886. 

“ Shell thin, scalariform, with elevated spire, sharp at the top; whorls 
numerous, generally rendered gradate by a spiral plane, sometimes even 
keeled ; aperture* scarcely more than half the total height, effuse in front; 
umbilicus rather small, from the depths of which issues a narrow and sharp 
ridge which quickly joins the keeled margin of the effuse portion of the 
aperture, lip little inclined, straight, a little antecurrent opposite the 
flattened plane, columella scarcely excavated, outer margin little calloused 
and reflected on the umbilicus. M -^0ossmann.) 

Genotype : Natica spirata Lamk, (Eocene.) 

Gossiuann (1919, p. 464) places Amauropsdla Chelot, 1886, as a section 
of Crommtum Cossnmnn, 1888, an interpretation of the law of priority 
which is not generally favoured. The New Zealand species differ in having 
a channelled suture, and A. major in having spiral grooves. Amauropsma 
has a channelled suture, but the umbilical ridge is not so well marked 
and is farther forward. Amauropsdla ranges from Palaeocene to Aquitanian 
iu Eutope. 
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AnuniropMlla major (Marshall). (Plate 60, fig. 19.) 

1917. Nudeoptit major Muahall, Tram. N.Z. Inti., vol. 49, p. 458, pi. 88, fig. 38. 

Shell rather email, ovate; spire gradate, two-thirds the height of' 
aperture; whorls 6, convex on spire and narrowly shouldered where they 
bend to the well-channelled suture; surface with numerous spiral threads 
separated by narrow grooves, about ten on the penultimate and thirty on 
the body, the upper ones rather broad and often divided by a secondary 
groove; aperture ovate, effuse below; outer lip slightly concave and 
gently retracted to the suture in large specimens (but these features are not, 
dear in the type), inclined about 15° from vertical; inner lip nearly straight, 
with a thin enamel on parietal wall; umbilicus narrow, with sharp spiral 
ridge descending to meet anterior part of inner margin where it starts to 
beoome effuse. 

Type in Otago Museum. 

Slight, 10 mm.; diameter, 6*5 mm. 

Localities. —Wangaloa; Boulder Hill. 

The original description does not mention the umbilioal ridge, nor is it 
shown in we' figure. It is, however, quite* well developed. The inolined 
aperture, the ridged umbilious, and the smooth columella show that the 
shell is not nne of the Aeteonidae. 

The strong spiral sculpture is an unusual oharaoter for the group, but 
that It is not of generic importance is indicated by the presence of a smooth 
shell with the same essential features in the same beds. 

Amauropeit martinetensie Dickerson (1914, p. 143, p. 13, figs. 4 a, b) 
.has a “ surface marked by fine but well-marked revolving lines.” 

Amauropsella teres n. sp. (Plate 60, fig. 20.) 


Shell rather small, ovate; spire gradate, two-thirds the height of 
aperture; whorls 6, convex on spire and narrowly shouldered where they 
bond over to the well-channelled suture, surfaoe with growth-fines only; 
apdrture ovate, effuse below; outer lip very slightly concave and almost 
imperceptibly retracted to suture; inner lip straight, with only thin enamel 
on parietal wall; umbilicus rather small, but not invaded by callus, with 
sharp spiral ridge which abuts against a projection at anterior end of inner 
margin. 

Type in collection of Mr. H. J. Finlay. 

Height, 14 mm.; diameter, 11 mm. 

Locality .—Boulder Hill. 


II. Family NARICIDAE. 

Genus Micbkschara Cossmann, 1881. 

Section Maorompamka Cossmann, 1888. 

f ," Shell auriform, very widely umbiUoated, feebly trelissed, aperture 
obliquely spread out and very depressed, walls of umbilicus ornamented 
with radial and lamellar folds from peripheral keel 
*' Type: Sigaretm mroUmatioue Desk. (Eocene.) 

*4 Inis section—Which is separated from Mioreechara s. str. by its 
auriform shape and by its wide umbilical funnel-—is not confined to the 
Eocene, as was thought until now; not only did it five in the Miocene of 

19-*»TMae, 
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the South-west, but it is also represented in the Tortonian of Hungary.” 
—(Cossmann.) 

The appearance of this rare subgenus in New Zealand is of great 
interest, especially since its time-range here corresponds approximately to 
that in Europe. 

Ksy to Spsciss. 

auriformis: oiroum-urahUioal keel set in from the rounded periphery. 
huttoni: oiroum-umbilical keel forming the periphery. 

Micreschara (Macromphalina) auriformis n. sp. (Plate 60, figs. 5, 6.) 

Shell small, auriform, depressed; spire very low; whorls 3 or 4 
rapidly increasing; surface smooth ; suture plain, tangential at first, 
but abutting near aperture, which is oval, distended, and much inclined; 
outer lip convex, retracted to suture; inner lip concave, straightened 
below, slightly reflexed; umbilicus very wide, joining base of body-whorl 
at sharp angle some distance in from rounded periphery. 

Type in collection of Mr. H. J. Finlay. 

Height, 3*5 mm.; diameter, 5 mm. 

Locality.— Boulder Hill (Palaeocene). 

p 

Micreschara (Macromphalina) huttoni n. mut. (Plate 60, figs. 1. 2, S.) 

1877. Stgantua carinatvs Hatton, Tran*. N.Z. Inal., vol. 0, p. 897 (not of Maenster 
nor Goldfass). 

1914. Ampullina carinata (Hutton): Safer, N.Z. Gad. Sun. Pal. Butt, i, p. 10, 
pi. 8, fig*. 2 a, b, c. 

1918. Sinum carinahm (Hatton): Sutor, N.Z. Gaol. Sun. Pal. Bull. 8, p. 88. 

iMiaUiea .—White Rock River, Parcora (type); Target Oully, Oamaru,: 
(fide P! Marshall). (Lower Miocene or Upper Oligoeene.) 

M. problematic Desh. and M. decuesata Coaam. from the Eocene of 
the Pans Basin are closely similar to the New Zealand species. 

The combination Sigarehu earinatua was preoccupied when Hutton 
proposed it—by A. Goldfuss, 1837 (Abbild. u. Beschr. d. Petrefakten Deuteh- 
lands, Ac., iii, 13, t. 168, f. 16), and by Muenster, 1842 ( [Beitragesur 
Petnfakten-Kunde, iv, 93, t. 9, f. 16): therefore the specific name huttoni 
is proposed. 


SYNOPSIS OP CHANGES IN NOMENCLATURE AND CLASSIFICATION. 


Sutor’a Classification. 
Natica australis (Hutton) .. 

- tehndko Q. & G. .. 

Polinicee ambiguus Suter .. 

- amphialus (Watson) .. 

- cattosus (Hutton) 

- gibbosus (Hutton) 

- (Neverita) huttoni Ihering 

- hem (Hutton) 

- ( Eusfira) ovatus (Hutton) 

- plantspirus Suter 

- ( Neverita) eagenus Suter 

Sinum carinatum (Hutton) 


} 


Revised Classification. 

Natica maoria Finlay. 

- zelandica Q. Ss G. 

(Not seen).* 

Uber (Euspira) vitreus (Hutton). 
- intracrassue (Finlay). 

- huttoni Ihering. 

Globisinum unduhtum (Hutton).* 
Uber ovuloides n. sp. 

Natica (Magnatica) auteri n. mut. 
Uber eagenut Suter. 

Micreschara (Macromphalina) huttoni 
n. mut. » 


* The type could not be found in Canterbury Museum. 
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Suter’s Classification. 

Sinum (Eunaticina) cinctum (Hutton) 

-( Eunaticina) drewi (Murdoch) .. 

- (Eunaticina elegans Suter 

- fomicatum Suter 

- (Eunaticina) miocaenicum Suter 

- (Eunaticina) undulatum (Hutton) 

AmpuUina (Megatylotus) suturalis 
(Hutton) 

•- waihaomsis Suter 

- venusta Suter 

Nudeopsis major Marshall.. 

Tutbo approximate (Suter) 


Revised Classification. 

Sinum (Eunaticina) cinctum (Hutton) 
(? New Zealand). 

Olobisinum drewi (Murdoch). 

- elegans (Suter). 

Sinum fomicatum Suter. 

Olobisinum miocaenicum (Suter). 

- undulatum (Hutton). 

Sukvnacca suturalis (Hutton). 

Natica (Carinacca) waihaoensis 
(Suter). 

Olobisinum venustum (Suter). 
AmauropseUa major (Marshall). 
Natica (Magnattca) approximate 
(Suter). 


LITERATURE. 

Bartrum, J. A., 1019. A Fossiliferous Bed at Kawa Creek, Trans. N.Z. Inst., vol 51. 
CosaxAxfN, M., 1918. Revue Critique de Paleozoologie, No. 1-2. 

-1919. Conchologie Neogenique de VAquitaine, tome 3, livr. 2. 

Cosvaumv, M.» and Phsaro, G., 1910-13. Iconographi* complete des Cog. Joss, de VEocene 
des Environs de Paris , tome 2. 

Ball, W. H., 1892. Tertiary Mollusks of Florida, Trans. Wagner Free Inst., vol. 3, 
part 2. 

- 1909. Miocene of Astoria and Coos Bay, Oregon, U.8. Geol. Surv . Prof. Paper 69. 

Dickerson, R., 1914. Fauna of the Martines, Unit), of California Pub . Geology , vol. 8. 
Gabb, W. M., 1869. Geol. Surv. California , Palaeontology . vol. 2. 

Hbdlby, C., 1924. Meoords of the Auet. Mus vol 14, No. 3, p. 154. 

Hutton, F. W., 1873. Cat. Marine MoUusca N.Z. 

- 1873. Cat. Tertiary MoUusca N.Z . 

- 1880. Manual N.Z. MoUusca. 

- 1884.. Proa Linn. Boo. NJ3. W., vol. 9, p. 934. 

- 1893. The Plioeene MoUusca of N.Z., Linn. Soc. N.8.W. Madsay Memorial 

Volume* 

Ikhroto, H. von, 1907. Annales d. Museo Nac. de Buenos Aires , ser. 3, tom. 7. 
Marshall, P., 1917. The Wangaloa Beds, Trans. N.Z. Inst., vol. 49, pp. 450-60. 

- 1923. Early Tertiary Faunas of N.Z., Trans. N.Z . InsL, vol. 54, pp. 115-21. 

Marshall, P«, and Murdoch, R., 1920. Tertiary Rooks near Wanganui, Trans. N.Z. 
Inst., vol. 52, pp. 115-28. 

-1981, Tertiary Rocks near Hawera, Trans. N.Z. Inst, vol 53, pp. 86-96. 

Murdoch, R., 1899. Proc. Malac. Soc. London , vol. 3. 

Park, J., 1916. N.Z. Geol. Surv. Bull. 90 (n.s.)* p. 34. 

Sutbr, H., 1918. Manual N.Z. MoUusca. 

- 1914. N.Z. Geol Surv. Pal Bull 9. 

- 1915. N.Z. Geol. Surv . Pal. BuU. 3. 

- 1917. N.Z. Geol. Surv. Pal. BuU. 6. 

-1921. N.Z. Geol Surv. Pal. BuU. 8. 

Tats* R., 1893. Gastropoda of Older Tertiary of Australia, pt. 4, Trans. Boy. Soc. 
South Australia, vol 17. 

Thomson, J. A., 1916. Stage Names applicable to the Divisions of the Tertiary, Trans. 
N.Z. Insl, vol 48, pp. 28-40. 

TaNcntMANN, 0. T., 1917. Cretaceous MoUusca from N.Z., Geol. Mag., dec. 6, vol. 4. 
Teton, G. W., 1886. Manual of Conchology, vol 8. 

Uttlst, G. H., 1920. Tertiary Geology, Otiake River to Duntroon, Trans. N.Z. Inst., 
vol 52. 

Watson, R. B., 1886. Report on Scaphopoda and Gastropoda, 41 Challenger ” Expedition, 

* - Zoology, vol 15, pt 2. 

Wsbstks, 1905. New Species of Marine Shells . . • and Additions to the Index 
Faunae, Trans. N.Z. Insl, vol 37. 

WlunciNS, O., 1922, Upper Cretaceous Gastropods of N.Z., N.Z. Geol Surv. Pal 
Bull. 9. 

19* 



580 


Ttwwaetione. 


The Poet-Tertiary History of New Zealand. 

By J. Henderson, M.A., D.8o., B.8o. in Eng. (Metallurgy). 

[Head, wUk Ae jm rmittiot cf lit Director «f At if me Staked Geological 8*rwg, btfort 

At Wellington Philosophical Society, JOA October, 1923; renewed by Editor, 22nd 

December, 1923; ittued ctpanMy, 28A Aegutt, 1924.) 

Throughout the geological literature of New Zealand are numerous refer¬ 
ences to changes in the height of the land in respect to sea-level within 
Recent and post-Tertiary times. At many points on the coast features 
definitely associated with the sea or its edge are inland and above the 
strand; at other and perhaps adjacent points there is equally definite 
evidence of considerable depression. The object of this paper is to bring 
together, and as far as possible to correlate, the known pertinent facts, 
and to endeavour to outline the sequenoe of the oscillations. The evidence 
suggests that New Zealand has changed its level in respect to the Bea as 
a unit, either on account of the retreat of the ocean or by uplift of the 
whole archipelago. There may have been some local tiltings and differential 
warpings, but these appear to have been unimportant if compared with the 
widespread epeirogenic oscillations that have affected the Islands. 

* In New Zealand the Tertiary dosed with a long-continued series of 
movements by which groups of earth-blocks were uplifted to form moun¬ 
tain-ranges, while adjacent blocks were relatively depressed in trough-like 
basins. The mountains have since been much carved by ioe and water, 
and the great tectonic valleys in part filled in by the rivers and the sea, 
but the broad outlines of New Zealand as it now is were created at this 
period. The land was at one time 1,000 ft. or more higher than it now 
is, but later was depressed till the old strand-line was submerged to 1,000 ft. 
or more below its present level. The deposits formed prior to and during 
this depression are here considered of early Pleistooene, and those of the 
succeeding elevation of younger Pleistooene age. The former deposits are 
represented by volcanic accumulations and by beds of glacial, fiuviatife, 
estuarine, and littoral origin. The younger Pleistooene beds are chiefly 
high-level terraces bordering river-valleys, and littoral deposits forming 
coastal platforms or veneering wave-cut benches. The general elevatory 
movement was continued till the fend was several hundred feet higher than 
at present. It was succeeded by depression that raised the strand-line 
about 120 ft. above that of to-day. The last considerable movement has 
been one of uplift to the present position. The deposits of the last- 
mentioned depression and subsequent elevation form the bulk of the Recent 
deposits of New Zealand. * 

This paper deals chiefly with the evidences of uplift and subsidence 
that have been observed in coastal districts. No account is given of the 
plains and river-valleys of New Zealand, though these have been profoundly 
modified and in part created by the movements. The effects of glaciation 
ate not discussed, nor do the deposits of early and middle Pleistocene age 
receive more than mention. 

General Cowmbebations. 

After long-continued standstill there will be formed around any sea-girt 
land a gently-sloping submarine shelf, which oonsista of a wave-cut putt- 
form, of soon a platform veneered with loose deposits, or of loose deposits 
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Entirely. The new shore-line produced by elevation will soon be modified. 
In some localities it will be cut back by the waves, in others it will be 
prograded, and between the points of maximum sea-advance and maximum 
sea-retreat will be innumerable gradations. 

The under-water slope of a prograded shore is likely to be continued 
above sea-level by slope, fan, or deltaic deposits with little or no change of 
grade. After elevation, unless there is considerable difference in the nature 
of the terrestrial and marine deposits, the old strand-line will probably soon 
be obliterated. The summit and basal edges of sea-cliffs cut by the waves 
during a period of comparative rest are much more derided lines of demar¬ 
cation. Ilie summit edges, exeept on coasts where the controlling condi¬ 
tions are far more uniform than in New Zealand, are not likely to be 
horizontal even if the uplift is horizontal. The base of an old sea-cliff— 
that is, the inner edge of a coastal terrace—will probably furnish much 
more reliable information as to the nature and amount of movement of 
the strand-line; but, as explained by Darwin in the second chapter of his 
Oedogieal Observation on South America, it by no means follows that the 
inner edge of a coastal bench on a horizontally uplifted shore is horizontal. 
*' With respect to the basal or lower edges of the escarpments, from 
picturing "in one’s mind ancient bays entirely surrounded at successive 
periods by cliff-formed shores, one's first impression is that they at least 
necessarily must be horizontal, if the elevation has been horizontal. But 
here is a fallacy: for after the sea has, during a cessation of the elevation, 
worn cliffs all round the shores of a bay, when the movement recommences, 
and especially if it recommences slowly, it might well happen that, at the 
exposed mouth of the bay, the waves might continue for some time wearing 
into the land, whilst in the protected and upper parts successive beach-lines 
might be accumulating in a sloping surface or terrace at the foot of the 
dills which had been lately reached: hence, supposing the whole line of 
escarpment to be finally uplifted above the reach of the sea, its basal line 
or foot near the mouth will run at a lower level than in the upper or 
protected parts of the bay; consequently this basal line will not be 
horizontal.” This explanation has evidently a wider application than 
Darwin gave it. The base of any sea-cliff that, during gradual horizontal 
uplift, is unequally cut back by the waves, either by reason of unequal 
hardness of the rock or unequal protection from wave-attack afforded by 
promontories or coastal drift, will not be horizontal. And the New Zealand 
coast is formed of rocks so differing in hardness within short distances, and 
is so irregular in outline, that caution is necessary in interpreting the 
evidence afforded by the inner edge of a coastal terrace. Moreover, the 
base of a sea-cliff after uplift is peculiarly liable to be obscured by talus, 
alluvial, and dune deposits. Notwithstanding these defects the inner edges 
Of raised shore-platforms furnish the most reliable information regarding 
land-uplift, and, provided observations are sufficiently widespread to elimi¬ 
nate local peculiarities, the evidence may be confidently accepted. 

Darwin in the work already quoted discussed the nature of the uplift 
between the periods of comparative rest or slight depression when the sea- 
cliffs were formed. He concluded from the uniformity in size of the pebbles 
over the whole surface of platforms miles in width, and from the fact that 
the shells strewing the benches were all of littoral species, that the uplift 
had been by small sudden starts such as those accompanying recent earth¬ 
quakes, or, more probably, by such starts conjointly with a gradual upward 
Movement, and had not been due to great ana sudden upheavals. In New 
Zealand the irregular ooast-line causes the beach deposits to vary greatly 
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in short distances, and shells are rarely found on the coastal tenaoes. But 
the series of low raised beaches at Miramar (61, p. 316), Gisborne (62, p. 23, 
and 80, p. 533), and Tolaga Bay (52, p. 23), together with the fairly uniform 
distribution of blacksand on the raised beaches of the west coast of the 
South Island, suggest the uplift in New Zealand took place in a manner 
similar to that of South America. 

If the elevation of the land is fairly uniform, though interrupted by 
periods of rest or slight depression, there will be places, on a coast so 
diversified as that of New Zealand, where the emerging wave-formed shelf 
will be (1) prograded, (2) unaltered, (3) partially destroyed, and (4) wholly 
destroyed. In the first case the surface of the coastal terrace will be fairly 
uniform, with a grade flatter than that of the foreshore; in the second 
case the grade will be the same throughout; in the third case the raised 
platform will be cut into a series of steps which may occur as decided 
breaks, or be so small that the whole surface may approximate a sloping 
plane with a grade steeper than that of the under-water surface; in the 
fourth case the attack of the waves may be strong enough to advance the 
strand landward past the old shore-line. All these types of shore may be 
represented on a short stretch of coast, each type grading into that adjacent 
to it. Again, because one part of the coast was prograded at one par¬ 
ticular contour it does not follow that it was prograded at another contour, 
for elevation may bring to the surface of the sea promontories and islands 
of hard rock wluoh may protect and cause to be prograded parts of the 
coast that at other contours were retrograded. Again, a slight depression 
may cause a stream to change its course owing to alluviation, and its 
discharge by another outlet may alter locally the distribution of the coastal 
drift. Henoe, though the whole coast may have been uniformly subjected 
to a series of oscillations, the full history of the oscillations may not be 
decipherable in any one area, and different chapters of the history must 
be read in different districts. 

Evidence of Elevation. 

North Auckland Peninsula. 

The evidences of elevation will first be considered, and, in order that the 
factB may be conveniently presented, the coast of each Island is divided 
into four portions. 8. Percy Smith (72, pp. 403-10: see also 33, p. 167; 
36, p. 11; 40, p. 4; and 43, p. 30) noted the occurrence of raised beaches 
about 15 ft. above sea-level at many points on the east and west coasts of 
the North Auckland Peninsula. McKay (26, p. 77) observed beaches and 
mud-flats at a similar height in the extreme north of North Zealand, and 
Hoohstetter (111, p. 266) and Hutton (63, p. 161) remarked on the alight 
•elevation that has taken place at Manukau North Head. 8mith (72, 
p. 409), without mentioning precise localities, has stated that a bench about 
100 ft. above sea-level occurs at several points near Auokland and Kaip&ra. 
At Onetahi, in Whangarei Inlet, there is a platform about 60 ft. high, and 
the Town of Whangarei, at the head of the harbour, is built in part on a 
10-15 ft. taosed beach and in part on a terrace about 60 ft. high that rises 
inland dong the continuing valley. 

Other base levels of erosion have not been definitely recognised in North 
Auckland, but several facts of physiography noted by various writers have 
significance if considered in this connection. Thus McKay (26, p. 71) 
wrote: “ Whangape Harbour is bounded on the south and west by 
heights . . . which, from an elevation of 1,000 ft. to 1,600 ft., slope 
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gradually to Half that height on the coast-line.” And again: “ Towards 
the east [of Paiengarenga Harbour] there is a tendency to form tablelands 
400 ft. to 600 ft. above sea-level.” Bell and Clarke (87, p. 614) suggest 
that a tableland about 1,000 ft. high that occupies a relatively consider¬ 
able ana in the extreme north of New Zealand is the remnant of a pene- 

f ilain. Lignitdc bands occur in the cliffs of Pleistocene sandB that back the 
ow raised beaches along the west coast between Kaipara Harbour and 
Maunganui Bluff (79, p. 565). These are evidence of elevation, but of what 
amount is unknown. 

Auckland to East Cape. 

Smith (72, pp. 403 and 407) has also traced the 15 ft. raised beach at 
various points in the Hauraki Gulf and Bay of Plenty. Hutton (6, p. 23) 
was the first to note this Btrand-line at Thames. According to Cussen 
(78, p. 404), an old beach 17 ft. above sea-level occurs at Maukoro, in the 
Hauraki Plain, about eighteen miles from the sea. Other raised beaches 
up to 100 ft. high have been recorded at several pointB between Auckland 
and East Cape. Beaches 25 ft. high occur near Thames (45, p. 29) and 
Tauranga (114, p. 212); at Cabbage Bay, 80 ft. (28, p. 70); north of 
Cabbage Bay, up to 70 ft. (42, p. 61); at Waihi Beach and Orokawa, near 
Waihi, up to 50 ft. (48, p. 30); and at Te Kaha Point, 50-60 ft. (17, p. 199). 
At Opotiki is a tableland 100 ft. above the sea, and according to Smith 
remnants of beaches from 80 ft. to 100 ft. high occur at intervals from 
East Cape to Tauranga and along the east side of Hauraki Peninsula 
(72. pp. 406-8). 

Another group of raised beaches is represented by the terrace at the 
baok of the Town of Thames, 150-175 ft. (28, p. 38), at the mouth of 
Kauaeranga River, and for several miles along the east side of Hauraki 
Plain. Beach-remnants 200 ft. high occur between Hastings (Tapu) and 
Kirita Bay (28, p. 70). The ridges of the lowlands west and south of 
Tauranga Harbour, which are formed of soft Pleistocene deposits, rise 
regularly inland to about 250 ft. 

West of Tauranga, and farther south-east in the Te Puke district, these 
beds slope gently upward to a plateau which rises regularly to more than 
1,000 ft. Towards the sea this surface is deeply incised by the streams and 
dissected by their numerous branches. Many years ago Hutton noted the 
gently-undulating high-level plateau near Thames, which he considered to 
have been formed when the land was about 1,600 ft. lower than at present 
(6, p. 23). At Hicks Bay fossiliferous sands and muds form wide terraces 
which extend inland for seven or eight miles and rise from 360 ft. to 650 ft. 
above the sea. Between Te Araroa and East Cape are gravel-veneered 
wave-cut benches from 870 ft. to 1,000 ft. high. 

East Cape to Wellington. 

The slight uplift, the effects of which farther north have been men¬ 
tioned, also raised the coast from East Cape to Wellington. Marine 
terraces up <to 20 ft. above the sea occur at Tuparoa and at Waipiro, Toko- 
maru, and Tolaga bays (52, p. 23). They have been recorded at various 
places in the Gisborne distriot (7, p. xvi, and 8, p. 120), at Mahia 
(17, p. 198), Wairoa, Herbertville (34, p. 103), and Palliser Bay (11, p. 85). 
Crawford observed a series of beaches near Wellington respectively 4 ft., 
9 ft, and 15 ft. (61, p. 316) above the sea, and wave-formed caves at 
Miramar lifted 15 ft. (65, p. 396). Benches somewhat higher, but belonging 
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to the same group of marine terraces, occur at many points along the 
northern part of this portion of the coast. They ate 60-60 ft. high near 
the mouth of the Waiapu River, 40-60 ft. at Tokomaru Bay, 90 ft. near 
Tolaga Bay (62, p. 24), 40 ft. at Makatori Point, and 60-70 ft. near Wairoa. 
There is a wave-cut bench rising to about 60 ft. near Cape Turaagain, and 
another at Cape Turakirae up to 96 ft. (90, p. 209). A marine terrace 
at Mukamuka is 60 ft. above sea-level, and one at Lake Onoke 70 ft. 
(80, p. 29). 

A prominent beach from 240 ft. to 260 ft. above sea-level occurs at 
Tapuwae Rocks, ten miles north-east of Gisborne (62, p. 23), and terraces 
at similar heights, though much dissected by streams, near Tolaga Bay, at 
Tawhiti Hill, and near Port Awanui. Marine terraces belonging to this 
group also occur near Qlsborne, on Mahia Peninsula (17, p. 199), east of 
Wairoa, and at several points about Palliser Bay (11, p. 86). A gravel- 
strewn terrace from 200 ft. to 300 ft. above the nver extends for ten miles 
up-stream from the mouth of the Mohaka (69, p. 674). 

In this portion of the coast the higher groups of marine terraces are 
well represented near Wellington. A rock platform, the inland edge of 
which u from 460 ft. to 600 ft. (104, pp. 136-37) above the sea extends 
from Baring Head to Orongorongo. Wave-cut benches at this height have 
not been definitely observed in the soft Tertiary strata that front the sea 
along the greater portion of the east coast of the North Island, but In 
the Herbertville and Gisborne districts (62, p. 26) dissected plateau-like 
uplands rising gradually from about 600 ft. were probably formed when 
the sea was some 600 ft. or 600 ft. higher. Inland along the Waiapu and 
Waipaoa Valleys (44, p. 32) are extensive terraces from 400 ft. to 600 ft. 
above the beds of these maturely graded rivers. 

Terraces and gravels in these valleys at a still higher level suggest that 
at one time the land was even lower. In the Waiapu Valley there is an 
extensive terrace 900 ft. and more above the adjacent stream-bed, and the 
even crests and flat tops of the ridges of the uplands between the Waiapu 
and the coast indicate erosion from an extensive high-level plateau 1,000 ft. 
or more above sea-level. The top of Cape Kidnappers is a sloping flat, 
possibly wave-cut, 700 ft. high. Near Wellington a wave-cut bench 960 ft. 
nigh occurs at Orongorongo (104, p. 137), and other terraces of unknown 
but probably of similar height are to be seen on the eastern shore of 
Palliser Bay (61, p. 316). 

Wellington to ^uMand (West Coast). 

Raised beaches from 10 ft. to 20 ft. above sea-level occur at numerous 
points along the west coast of tike North Island between Wellington and 
Auckland. Crawford (66, p. 396) has described those near Wellington, and 
Adlrin those at Porirua Inlet (106, pp. 148-63). They also occur near 
Foxton, Wanganui, Hawera, New Plymouth, Waiters, Mokau 164, p. 13), 
Kawhia, Replan, and Manukau (107, pp. 101-2). The railway near 
Paekakariki is on a gently-shelving slope formed during the last period of 
uplift. In north Taranalq a sloping surface rises regularly inland from sea- 
club in places less than 30 ft. bugh. North of Urenui this plain is reduced 
to a narrow strip, which continues alone the shore as far as Awakino. 
This gravel-covered bench was first noted by Heotor (1, pp, 3-4). It jus 
backed throughout by an ancient sea-clifl, and except where covered with 
donee is tardy more than 120 ft. high (64, p. 13). Small remnants of 
terraced up to 100 ft. above the sea occur at many points between Awakino 
and Raglan Harbour. Between Raglan and Waikato mouth there arc ,a 
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few remnants of marine terraces belonging to this period, and the mud¬ 
flats of Manukau Harbour continue above water as gentle slopes that rise 
to 70 ft. or 80 ft. 

The 300-800 ft. group of coastal terraces is well represented near 
Wellington by the Tongue Point platform, which is 240 ft. above the sea 
(92, p. 255). The low hills west of Evans and Lyall Bays are probably 
oarvea from a shelf of this period. Dissected littoral deposits occur near 
Fukerua Station (267 ft.), north of Plimmerton; and, according to Adkin, 
raised beaches from 200 ft. to 240 ft. above the sea occur near Levin 
(89, p. 507). From Marton to Mangaweka the Wellington-Auckland Railway 
is built on an ancient flood-plain of the Rangitikei River, which stream is 
now entrenched from 200 ft. to 250 ft. below. In north Taranaki and west 
Auckland marine terraces of this cycle have been observed at several 
points. Small remnants 200-260 ft. high occur some miles north of Awakino 
(54, p. 13); tiie flat-topped isthmus of the peninusla between Kawhia 
and Aotea inlets, which is 200 ft. above sea-level, consists of Boft sands 
similar to the banks now forming in the inlets; and thirteen miles north 
of Raglan a bench 190-230 ft. high, about 4 chains wide, and backed by 
an ancient sea-cliff, extends for half a mile along the coast. 

At Tongue Point there is a terrace-remnant about 450 ft. above the sea 
(92, p. 256); the flat-topped Mana Island slopes gently up to 440 ft.; 
and the gravels at Johnsonville and those at Brooklyn and Kelburn 
probably accumulated when the land was some 400-600 ft. lower. According 
to Cotton there is a base level of erosion in the Wellington district 800-900 ft. 
above the present one (92, p. 248). Adkin mentions a 530 ft. beach near 
Levin, and states that this beach rises to 770 ft. inland from Palmerston 
North (101, p. 108). McKay (24, p. 2) noted flat-topped spurs formed of soft 
sandstone, and from 500 ft. to 800 ft. high, south of Shannon. Marshall 
states that gravels cap hills 500 ft. high near Wanganui (118, p. 47), and 
Morgan is of opinion that the land in this area was formerly at mast 600 ft. 
lower than at present (103, p. 63). A little north of Urenui a well-dissected 
gravel-covered terrace rises from 450 ft. to 800 ft. Wave-cut benches from 
450 ft. to 650 ft. above the sea extend for miles along the coast north of 
Awakino (54, p. 13). The Marakopa district has certainly been uplifted 
500-700 ft., and an undoubted beach about 615 ft. above sea-level occurs at 
a point seven miles north of Marakopa (60, p. 183). Mount Karioi, south¬ 
west of Raglan, has a sloping plain 460-550 ft. on three sides. Between 
Raglan and Waikato the sea-cliffs are formed of or capped with dissected 
littoral deposits, at many points showing broad sloping surfaces 400-600 ft. 
above tide-mark. Mount Pirongia is flanked on the west by a gently- 
sloping plateau from 1,200 ft. to 1,400 ft. above the sea, and sands typical 
of the littoral deposits of this district cap hills up to 1,000 ft. high a few 
miles south of the mouth of the Waikato. 

Cape Farewell to Kaikoura. 

In the northern portion of the 8outh Island raised beaches up to 100 ft. 
high occur at many points. A gently-sloping surface rises from the western 
shore of Golden Bay to a height of 60 ft. or 80 ft. along the base of 
the hills (55, p. 14). Collingwood, Takaka, Motueka, Richmond* Nelson, 
and Blenheim are built on the slightly uplifted deltas of various rivers. 
According to McKay, Pelorus and Queen Charlotte Sounds were once con¬ 
nected by way of Mabakipawa Arm, which ends in a flat 25-30 ft. above 
the sea (12, p. 97); the terrace on which Havelock, at the head of Pelorus 
Sound, is built, and the flats at Cullensville, suggest elevation to the extent 
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of 40 ft. (21, p. 40). Cotton has remarked on the narrow strand-plain 
along the east coast of Marlborough (94, p. 293), and Morgan on pea-worn 
caves 10 ft. to 12 ft. high at Kaikoura (37, p. 20). Here abo are wave-cut 
benches 60 ft. and 100 ft. above the sea. The flats at Kekerangu, accord¬ 
ing to Cotton, suggest an elevation of about 120ft. (94, p. 290; see 
also 16, p. 126). 

The 200-300 ft. group of terraces are also represented in this part of 
New Zealand. A raised beach about 260 ft. high extends across Kaikoura 
Peninsula; and Cape Campbell is a flat-topped promontory about 200 ft. 
above the sea (36, p. 19). According to McKay, gold-bearing gravels occur 
in the Mahakipawa Valley 200 400 ft. above stream-level (21, pp. 41-42), 
and there are gravel terraces of similar height in the Pelorus and Waka- 
manna Valleys, a few miles from the head of Pelorus Sound. Marine 
terraces of this penod extend for miles along the south shore of Golden 
Bay, and rise in gentle slopes to heights of 180-270 ft. along the foot of 
the hills. 

In this locality also are remnants of terraces 400-600 ft. high, and near 
the tops of the hills are deposits of well-rounded granite boulders and 
pebbles, 1,000-1,200 ft. above the sea, that could only have been carried 
to their present position by shore drift. On the southern side of the Riwaka 
Valley, facing the sea, is an elevated shelf of about the same height. Near 
the shores of Blind Bay there is no record of the presence of high-level 
benches. In the Sounds districts, a few miles up the Wakamarina Valley, 
there are fluviatile gravels about 700 ft. above stream-level (66, p. 12). 
Downs 600-700 ft. high, formed of gravels, occur south of the Wairau Plain 
near Blenheim (23, p. 179). The high-level terraces of the Awatere Valley 
(800 ft. and more above the stream) (94, p. 288), and tho ancient delta of 
the Clarence, 600-600 ft. high (94. p. 291, and 16, p. 125), probably reached 
their present position by uplift Near Kaikoura are wave-cut benches 
460 ft. or more above the sea (37, p. 20). and the so-called Kaikoura Plain, 
formed by the coalescing of several shingle-fans, rises on the flanks of the 
Kaikoura Range to more than 600 ft. 

Kaikoura to Dunedin. 

The low strand-plain of Marlborough occurs at many points for some 
miles south of Kaikoura. Near the mouth of Conway River are beaches 
40-60 ft. (38, p. 24), and at Gore Bay 12 ft. and 80 ft. above the sea 
(68, p. 174, and 69, p. 26). Speight records recent uplift near the mouth 
of Waipara River as having produced a plain sloping gently upward to a 
cliff the top of which rises from 60 ft. to 160 ft. at Amberley (91, p. 222). 
This latter terrace is probably the same as that recognised by Hutton 
(9, p. 64-66) near Motunau, some miles to the north-east (80-150 ft.). Haast 
many years ago recorded the occurrence of raised beaches, up to 20 ft., 
between Kaiapoi and the sea, at Sumner, and on the south side of Banks 
Peninsula (110, pp. 49, 52). The delta of the Waitaki River extends for 
miles north and south along the coast as a low strand-plain of varying 
width, and at Oaraaru rock-cut benches 12 ft. and 42 ft. high are veneered 
with pebbles, sand, and broken shells (51, p. 112. and 16, p. 66). The 
flats at the mouth of Shag River are uplifted estuarine beds, and south of 
this river are marine terraces about 100 ft. high (112, p. 78, and 18, p. 234). 
The isthmus of Otago Peninsula is formed of raised littoral deposits, and 
the flats round the shores of the many coastal indentations of tnis district 
are of a similar nature. 
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According to Hutton (9, p. 55) coastal terraces from 200 ft. to 300 ft. 
high occur between Kaikoura and Conway River. There is a rock-cut 
bench 300 ft. high south of the latter locality. Morgan (38, p. 24) has 
noted the presence of platforms about 200 ft. above the sea at Amuri, 
Conway, and Gaverley. A gravel-veneered rock-bench from 220 ft. to 250 ft. 
high (58, p. 174) occurs at Port Robinson, and a terrace from 200 ft. to, 
300 ft. above the se& extends for about seven miles between Stoney- 
hurst and Motunau (13, p. 76). Near Oamaru the strand-plain is backed 
by old sea-cliffs from 160 ft. to 200 ft. high, from the top of which an 
extensive plain extends inland along the Waitaki Valley, rising from 230 ft. 
to over 650 ft. near Papakaio (100, p. 118). Park (51, p. Ill) considers 
that this high-level plain was produced by an uplift of the land of about 
200 ft. There are several marine terraces near Seaclifi between 200 ft. 
and 300 ft. high, and Marshall (115, p. 386) mentions a well-defined bench 
at Sandymount, near Dunedin, 250 ft. above Bea-level. 

McKay (10, p. 177) observed a 500 ft. terrace at Amuri Bluff with shells 
on its surface; and Morgan (38, p. 24) records a 400 ft. bench near Gaverley, 
and beach-shingle and sand up to 600 ft. According to Speight and Wild 
(99, p. 80) a platform 500 ft. high occurs between the Blyth River and 
Napenape Cliff. The plateau-like uplands above Port Robinson, north 
of the Hurunui River, were probably once an extension of this latter 
terrace. Beach-remnants 450 ft. above the sea occur at Lyttelton Heads 
(85, p. 32), but between this point and Dunedin the only definite record 
that the sea was once higher is furnished by the plateau, 1,100-1,200 ft. 
above the sea, on the eastern side of the Malvern Hills (9, p. 57). At High- 
cliffe, near Dunedin, Hutton long ago noted several rock-benches up to 
900 ft. above sea-level (112, p. 78). 

Dunedin to Jackson's Bay . 

A 10 ft. beach occurs at the mouth of Kaikorai Stream, a little south 
of Dunedin, and Orange (105, p. 161) considers that the topography of this 
district suggests an uplift of about 100 ft. There are several low coastal 
terraces near the mouth of Taieri River. The extensive flats at Inch- 
Gutha are from 10 ft. to 20 ft. above tidal river-channels. North of Port 
Molyneux a sand-veneered wave-cut bench which rises gently from cliffs 
30-60 ft. high to about 120 ft. at the inner margin of the platform continues 
along the coast for at least seven miles. Raised beaches up to 20 ft. above 
the sea have been worked for gold for some miles eastward from Waipapa 
Point. From Invercargill to Riverton the swampy silt-plains have ob¬ 
viously been recently raised above high-water mark. Petrie (71, pp. 323-24), 
writes of Stewart Island, “ At no remote date a strait here [between Paterson 
Inlet and Mason Bay] ran across Stewart Island, separating the high land 
in the north . . . from the southern portion ... a depression of 
50 ft. or 60 ft. would suffice to restore this strait, and part Stewart Island 
once more into two.” According to Hutton (112, p. 80) one of the Qreen 
Islets rises from a platform 40 ft. high, at which level is an arch evidently 
formed by sea erosion. Hector (109, p. 453) many years ago noticed sea- 
worn caves on Steep-to Island, Preservation Inlet, 10-20 ft. high. An 
old channel between Chalky and Preservation Inlets is now represented 
by a flat-bottomed gap 50 ft* above the sea in the separating mountainous 
peninsula (27, p. 33), At Quiches Head, in Preservation Inlet, there are, 
according to McKay (27, p. 45), gravels 130-140 ft. above tide-mark. Lake 
McKerrow, north of Milford Sound, which is separated from the sea by a 
low gravel spit, has terraces from 10 ft. to 60 ft. high (3, p. 43). 
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Near Dunedin the 200-800 ft. group of terraces is represented by 
the gently undulating surface above the cliffs fringing the .coast south of 
the town. East of Kaitangata are beach-remnants 280-800 ft. high, and 
similar terraces formed of buff-coloured gravels and sands oocur at Orspaki 
where Park (68, p. 54) states they reach a height of 230 ft. Hutton (X12, 
p. 79) wrote in 1875 that “ the chain of small islands between Paterson's 
Inlet and Ruapuke are quite flat-topped, the result evidently of marine 
denudation. They are between 140 ft. and 200 ft. high." According to 
Park (20, p. 130) there is a coastal terrace between Barn Bay and Martin 
Bay from 100 ft. to 300 ft. above sea-level; and Hector (109, pp. 465, 467) 
noted terraces near Lake McKerrow, 270 ft. high, and the wooaed tableland 
of Coal Island (200-300 ft). 

The higher group of terraces is not well represented on the east coast 
of Otago, or at least there is no reference to its presence except by Hutton 
(112, p. 171), who noted that gravels occur up to a height of 400 ft. on the 
sea face of the coast range opposite Otakaia. This range extends south 
to Kaitangata, where its even flat-topped crests appear to have been carved 
from a plain (600-700 ft. high) sloping gently seaward. A little west of 
Orepuki are terrace-remnants 400-450 ft. high. In Stewart Island, McKay 
described the south end of the Tin Range as a broken tableland from 500 ft. 
to 700 ft. high (22, p. 83), and wrote that the land between Big River and 
Puysegur Point was a terraced bench from five to ten miles wide rising from 
200 ft. to 1,200 ft. (27, p. 32). Marshall states that raised beaches occur 
m this part of New Zealand up to 1,000 ft. high (119, p. 200). McKay 
(27, p. 37) noted the presence in this locality of gravel terraces 800 ft. high, 
and considered that the sea was once 750 ft. higher than now. Hutton 
(112, p. 80) in 1875 mentioned a series of wave-cut benches up to 800 ft. at 
the entrance of Doubtful Sound, and stated his belief that Otago had been 
elevated both on the east and west coasts 600 ft. or more (112, p. 83). 
Hector (3, p. 43) noted the gently sloping plateau at Cascade Point, that in 
seven miles rises from 300 ft. to 700 ft. 

Jackson Bay to Cape PamoeU. 

Blaeksand beaches up to 60ft. above the sea have been worked for gold 
at innumerable points on the narrow strand-plain that extends along the 
coast for most of the distance between Jackson Bay and Cape Farewell. 
The towns of Okarito, Hokitika, Greymouth, and Westport, as well as the 
railways from Ross to Greymouth and from Westport to Mokihinui, are 
built od this plain. Between Greymouth and Westport the strand-plain 
occurs at many points. Haast (108, p. 112) observed raised beaches 12 ft. 
above the sea between the Wanganui and Karamea Rivers, and' Cox 
(14, p. 78) similar beaches 5-20 ft. high between Big River and Westhaven 
Inlet. Higher terraces belonging to this group are represented by the 
gravel-bench nortfc of Hokitika (120 ft. on the seaward edge) and the wave- 
cut platforms at Perpendicular Point (about 90ft.) and Seal Island (60ft.) 
north of Greymouth (50, p. 43). 

According to Hector (3, p. 47) the coast south of Paringa River is formed 
of flat-topped cliffs from 150ft. to 200ft. high, of which the upper 50ft. is 
gravel. Hacket (5, p. 9) observed similar cliffs in the Okanto district, 
where they are from 200ft. to 300ft. high, formed chiefly of moninio 
material; north of Okarito is a gravel cliff 100 ft. high (5, p. 10). Auriferous 
beaon leads oocur in North Westland ip sucoesrive terraces up to 220ft. 
or more above the sea <2, p. 30; 46, p. 33; 63, p. 296). At Point KB**- 
both, north of Greymouth, Darkie’s Terrace is over 200ft. <26, p. 22; 
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46, p. 44), »nd still farther north the Barrytown lead and Welshman’s 
Terrace is abont 290 ft. above tide-mark (60, p. 43). Bertram (96, p. 269) 
has described sloping plains between Charleston and Westport that rise to 
about 260 ft. at the roof of an old sea-clifi. Near Westport there are beach 
leads between 200ft. and 300ft., and at Gentle Annie Point marine gravels 
ooour about 200ft above the sea (49, p. 94). Still farther north, in the 
Paturau district, there are raised beaches up to 200 ft. high (32, p. 26). 

The only reference suggesting that the land in South Westland was 
once more than 200 ft or 300ft. lower than at present is by Racket 
(5, p. 10), who observed that the plateau between the Omoeroa and Waiho 
Stivers, two or three miles from the sea, is about 700 ft. high. Between 
Greymouth and Westport there is abundant evidence of uplift. North of 
Point Elisabeth, near Nine-mile Bluff, an extensive marine terrace occurs 
at a height of over 400ft. Gold-bearing beaoh-gravels have been worked 
at between 600 ft. and 750 ft., near the mouth of Punakaiki River 
(60, p. 43). Some of the high-level blacksand leads of the Charleston district 
occur 600 ft. and more above sea-level, and there is, according to Bartrum, 
a wave-out bench at 759 ft. (95, p. 268; see also 67, p. 446). Marine 
terraces belonging to this group are also present in the Westport distinct 
(49, p. 94), and platforms 1,000 ft. or more face the coast near Kahurangi 
Point. 

Summary of Evidences of Elevation. 

The coastal terraces of New Zealand may evidently be grouped into 
several sets. Two seta, one comprising raised beaches up to 120 ft. above 
the sea and the other the terraces from 200 ft. to 300 ft. high, are well 
marked, and probably were formed during times of comparative slower 
elevation, rest, or depression occurring in the general elevatory movements 
of the younger Pleistocene and Recent periods. There is also a prominent 
set of benches between the 400 ft. and 600 ft. contours. Terraces at a 
higher elevation are widely scattered and fragmentary* or greatly denuded. 

As Hector (64, p. 269) observed many years ago, raised beaches up to 
26 ft above sea-level occur at innumerable points round the coast of New 
Zealand. There are also widely distributed remnants of platforms up to 
120 ft, and in sheltered embayments are sloping wave-built terraces rising 
from sea-level, the landward edges of whioh, for reasons already given, vary 
considerably in height Infilled estuaries show these surfaces (entrenched 
by streams owing to the latest elevations) most clearly; but in these the 
distinction between finviatile and littoral deposits is difficult to make, and 
the height of the strand, when the period of standstill or depression ended, 
cannot be determined. On exposed portions of the coast, where, however, 
owing to the cutting-back of the land by the waves, the complete bench 
is nowhere preserved, the old strand-line is most definitely marked. The 
best example of this terrace known to the writer‘is at Colao Bay, whence 
it extends westward to the Waiau River. Another bench out during the 
129ft. standstill in hard early Tertiary rocks, extends for at least seven 
miles along the coast north of the Molyneux River. In the North Island 
a narrow strip of a platform cut in beds of Middle Tertiary age extends 
south from Awalrino River for twenty-five miles to Utenui, where it merges 
in the Taranaki Plain. In these localities the old strand-line of what may 
bo termed the Awalrino cycle is about 120ft. above sea-lhvel The general 
occurrence at about this neight of remnants of wave-formed terraces round 
the coast of New Zealand, as described in preceding pages, suggests that 
the were uniformly uplifted to this Might. 
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Again, the presence of steep hillsides, believed to have been derived 
from old sea-cliffs, along the landward edge of the remnants of this plat¬ 
form, together with the occurrence of a decided break at or some little 
height above the 120 ft. contour in the more subdued topography of the 
lowlands occupying sheltered embayments, infilled estuaries, and locali¬ 
ties where delta-plains are being extended seaward, suggest that a decided 
pause in elevation of the land, or even depression, is represented. Haast 
(110, p. 43) noted this break in connection with the Canterbury Plains, 
and Cotton in connection with the Manawatu lowlands; both, however, 
explain it as being probably due to differences in the supply of waste 
brought to the sea by rivers. 

The 200-300 ft. group of benches, except in North Auokland, is well 
represented at many points round the New Zealand coast. Where wave- 
attack has been the rule only remnants occur, but in sheltemd localities 
the sloping surfaces are more extensive. As far as the writer Knows, sea- 
cliffs everywhere back the wave-cut platforms, but where the terrace is 
chiefly wave-built no definite break in the land profile has been observed. 
The bench is particularly well preserved at Tongue Point, near Wellington ; 
at Tapuwae Kooks, ten miles north-east of Gisborne; and near Crayfish 
Point, thirteen miles north of Raglan. In the South Island it is well shown 
on Golden Bay, between Collingwood and Takaka, between Westpon and 
Charleston, at many points in North Westland, and, according to McKay, 
between Stoneyhurst and Motunau. The terraoes belonging to this group 
are decidedly dissected by streams, and their inner edges are concealed 
in most localities by later debris, but Beemingly the stillstand or slight 
depression of thp land they mark occurred at about the 260 ft. contour. 
The coastal terraces of this period may be considered to belong to the 
Tongue Point cycl<\ a term first used by Cotton (92, p. 260) in connection 
with the physiography of the Wellington district. 

The terraoes higher than those of the Awakino and Tongue Point cycles 
may be divided into two groups—namely, those between 360 ft. and 600 ft. 
and those still higher. The lower group is represented by remnants decidedly, 
better preserved than the benches of the higher group; but these in turn 
are much more dissected than those of the Awakino and Tongue Point 
cycles, although both the higher groups of platforms, on the evidence of 
extensive dissected upland surfaces, represent decidedly longer periods of 
comparative standstill. 

Terraces of the 360-600 ft. group occur at various points all round the 
coast of New Zealand, but, so far as known to the writer, are best repre¬ 
sented north of Raglan and again at Hicks Bay (formed of Pleistocene 
sand), north of Awakino (carved from Tertiary rocks), between Palliser 
Bay and Wellington Harbour (carved from greywacke), near Charleston, 
at Cascade Point in South Westland, and at the mouth of the Clarence 
River, where they represent the uplifted delta of that stream. There seems 
to have been a considerable pause between 400ft. and 460ft., for wide 
terraces at that height are preserved at most of the localities mentioned; 
but no considerable topographic break occurs from the 360ft to the 600ft. 
contour. Between Charleston and Westport the inner edge of this terrace 
at many paints abuts against steep hillsides, presumably old fea-cliffa. 
This suggests that a definite pause occurred in the elevatorv movements 
at about the 600ft. contour. The name “ Charleston cycle ” is suggested 
for the cycle to which the 400-600 ft. group of terraces belongs. 

Marine terraces and other land-features formed when New Zealand was 
more deeply depressed than 600 ft. below present sea-level are represented 
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by widely scattered remnants. Definite benches are best preserved near 
Te Ar&roa, at Orongorongo, near Collingwood, and in the south-west corner 
of Otago. The cycle to which they belong has been termed by Cotton 
the " Kaukau cycle ” (92, p. 249). 

The above facts support the suggestion that New Zealand has moved 
in respect to sea-level during later Pleistocene and Recent times as a 
whole. Any differential movements between adjacent earth-blocks that may 
have taken place during these periods must have been small, if compared 
to the plateau-forming movements by which New Zealand has been uplifted 
as a unit. 

Evidences of Depression. 

The numerous embayments and branching indentations on both sides 
of North Auckland Peninsula definitely prove the depression of this part 
of New Zealand. A bore on the fiats at the northern end of Kaipara 
Harbour penetrated 212 ft. of river silts and estuarine beds (89. p. 458) 
without reaching solid rock, but beyond this record there seems to be no 
evidenoe as to the amount of the depression. Ramifying inlets occur also 
along the west coast as far south as Kawhia. Hochstetter (111, p. 273) 
long ago pointed out that the Waikato has completely filled in a similar 
inlet, v This at one time extended inland as far as Huntly, over thirty miles 
from the sea. Here a band of marine shells in unconsolidated estuarine 
beds 67 ft. below sea-level (39, p. 31) was passed through by a bore. 
A slight depression would create an extensive inlet about Waikato mouth; 
on the other hand, a slight elevation would convert the greater part of the 
harbours from Manukau to Kawhia into dry land. Although the straight 
cliffed coast between Raglan and Waikato Heads has been cut back by the 
sea, all, save the smallest streams, are tidal at their mouths, and flow 
through swampy flats produced by the recent slight uplift of their infilled 
estuaries. 

Some of the valleys drowned to form the Aotea and Kawhia inlets have 
been cut in a marine terrace up to 220 ft. high, and have since been partly 
filled with sands and muds to the present 105 ft. contour. Evidently, after 
the 200-300 ft. coastal bench had been formed the land was considerably 
elevated, and the valleys thereby produced partly filled in during a later 
depression when the land was 100 ft. or more lower than at present. The 
coast between Kawhia and Waitara is similar to that between Raglan and 
Waikato Heads; and the rivers, which are tidal at their mouths, enter the 
sea through infilled estuaries. The Mokau, the largest river, is tidal for 
twenty-four miles, and near its mouth there are extensive mud-flats bare 
at low water. Its estuary, therefore, is not yet completely filled (54, p. 13). 

Submerged forests with peat and lignitic beds are exposed on the coast 
of Taranaki a mile and a half east and two miles west of the Waitara (47, 
p. 26), and near the mouths of the Patea and Waitotara Rivers (19, p. 59 ; 
62, p. 158; 98, p. 416). The carbonaceous material is overlain by clays, 
sands, and gravels, usually stained with iron oxide from the oxidation of 
ronsand derived from the volcanio rocks of Taranaki. According to Park 
119, p. 60) the lignitic beds nowhere are found more than a mile or two 
Tom the present coast. They probably represent the vegetation of the old 
and-surface smothered by littoral deposits during the depression that ceased 
when the 120 ft. coastal terrace was formed. 

Wanganui is built for the most part on the raised estuarine flats of the 
river. At the town, bores have shown that the infilling beds extend at 
least 172 ft. (77, p. 348), and near Aramoho, three miles up-stream, about 
100ft. below sea-level (82, p. 452). At Longbum (81, p. 552), near Palmers¬ 
ton North, beds of sand and shingle occur to a depth of nearly 300 ft. below 
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Bay, like Wellington Harbour, occupies part of a teetonie depression, and 
w artendad Mm miles up the Waimrapa ?al by, as is proved by the 
shell beach** that occur round the shores of the lake (11, p. 86). 
That the land has baas higher in this locality is suggested by the wide low 
lyiiurplains and the sprawling spun that project into them. 

The stream* flowing to the eastern coast of Wellington are all small. 
The Aldtio and Wainni (Si, p. 103), and probably others also, near the sea, 
flow slightly entrenched in raised estuarine deposits. Hill has shown that 
the extensive Heretaunga Plain is an old extension of Hawke Bay filled 
with detritus brought down by the Tuldtuki, Nganiroro, and Tutaekuri 
Rivers (74, p. 288 ; 76, p. 431). The silts, sands, and gravels of Hie plain 
reach 369 ft. below sea-level at Havelock (84, p. 444). The lower valleys of 
the Wairoa, Waipaoa, XJawa, and Waiapu Rivers are all obviously infilled 
estuaries (62, p. 22). The loose deposits m the Waipaoa Valley at Makaun, 
on the flats four miles from the sea, extend to 200 ft. below sea-level 
(86, p. 434). 

In the Bay of Plenty the harbours of Ohiwa, Tauranga, and those op the 
eastern side of Hauxala Peninsula amply prove depression. At Tauranga, 
valleys cut in a 200-300 ft. bench have later been depressed and partly 
filled. The submerged forest at Opotilri (60 ft.), and the swamps at Coro¬ 
mandel (160 ft.) (29, p. 12), and near Thames (30 ft.) (116, p. 244), probably 
belong to a late period of oscillation. Haunilri Gulf, like Palliser Bay, is 
the drowned portion of a structural depression. The numerous peat-beds 
passed through by bores on the lowlands south of the inlet prove a 
depression of this portion of New Zealand of at least 400 ft. (117, p. 6). 
At Horotiu, in a tectonic trough adjacent to the Hauraki depression, 
peaty beds occur at a depth of 660ft. below sea-level (96, p. 614). 

The coast round Golden and Tasman Bays has obviously been depressed. 
On the shores of the former Parapara, Onekaka, and Onehau islets are 
partly filled drowned valleys carved in a raised terrace of the 200-300ft. 
standstill. Croixdles Harbour and the sounds are definite proof of the 
depression of the Marlborough Peninsula. The pattern of the valleys now 
forming the inlets indicates that they were excavated along a system of 
parallel faults. Thus the valley-floors of relatively small streams became 
maturely graded in relatively short periods, so that, when depression 
occurred, Hie sea penetrated unusually long distances. The Pelorus River 
has filled in several miles of its old narrow estuary, and has produced 
derided shoaling for eight miles below the present bead of the sound. 
But the drainage area of Queen Charlotte Sound is so small that only a 
trifling amount' of infilling can have occurred. Cotton (93, p. 216) has 
discussed the amount of depression of this area, and oonndars it to have 
been from 2^0ft. to 600ft. The neighbouring lower valley of the Wairau 
River is an infilled estuary. This low-lying area is primarily of tectonic 
origin, but the choiring with debris of minor valleys excavated in Pleistocene 
gravels south of Blenheim suggests recent depression unconnected with the 
earlier structural movements, 

From Wairau River to Motunau there is convincing evidence of uplift, 
butNhe only definite recorded evidence that the land was once lower than 
now is furnished by the submerged forests at Grssamere (68, p. 97) and 
near the mOuth of Conway River (4, p. 40). The embayments, however, in 
Hie rock-platform surrounding Kaikoura Peninsula and the lower valley of 
Rshutsra Stream suggest depression. Farther south the drowsed valleys 
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of Bank* Peninsula and the peat-beds 600 ft. below sea-level, penetrated by 
bow* in the Christchurch area (85, p. 29; 88, p. 427; 97, p. 885), definitely 
wove depreaeion. Some of theee bores, before reaching the poet and shingle 
deposits of terrestrial origin, passed through sandy beds containing shale 
to a depth of about 80 ft. (88, p. 428). This suggests a depression of at 
least 80ft. after the land had been built up above the sea. In the Chertsey 
oil-bore gravel occurs to a depth of 1,500 ft., and oxidised sands (88, p, 428) 
and days to 1,800ft. below sea-level (41, p. 12). According to Speight, 
a submerged forest occurs near the mouth of Pareora River, and vaueys 
near Timaru have been depressed below sea-level. All the larger streams 
entering the sea between Oamaru and Dunedin have infilled estuaries at 
their mouths. The drowned valleys of Otago Harbour and the numerous 
inlets of this neighbourhood furnish undoubted evidence of depression. 
The sea once penetrated through the lower Taieri Gorge into an inlet whioh 
is now oocupied by the Taieri Plain, and of whioh Waihda Lake is a portion 
not yet filled to sea-level. Similarly, Lakes Kaitangata and Tuakitoto are 
infilled portions of an arm of a drowned valley. Between Nugget and 
Waipapa Points are numerous inlets and estuaries, of which Newhaven and 
Waikawa are the chief. The depression of Stewart Island is obvious, and 
on the north side of Foxeaux Strait are Bluff, New River, and Aparima 
inlets. Waiau River has cut a valley, three miles wide at present sea- 
level, through the deposits laid down during the 200-300 ft. standstill. 
This it has since filled with gravel, the terraces bordering its flood-plain 
being up to 30ft. high. 

The West Coast fiords are drowned glacial valleys which are all decidedly 
shallower at or near their mouths than farther inland. The entrance of 
Sutherland Sound is almost completely blocked with sand and gravel, and 
tidal waters enter only the lower end of Lake McKerrow, which is also a 
depressed glacial valley, with a floor, at its upper end, 450ft. below sea- 
level (3, p. 44). With the exception of Preservation Inlet, which nowhere 
appears to be more than about 300 ft. deep, the floors of the fiords are 
from 800ft. to more than 1,700 ft. below the surface of the sea. That the 
glaciers overdeepened their valleys to this extent is unlikely, and the bulk 
of the excavation was probably done when the land was about 1,500ft. 
aboVe its present level. The submarine bars have been explained as 
moraines deposited as the ice retreated, but they may have accumulated as 
coastal drift during ancient periods of standstill or they may be formed of 
both deposits. There is no mention in the literature of moraine at the 
sea ends of Lake McKerrow and Sutherland Sound, which are thought to 
have been choked during the present period of inconsiderable movement. 

Hie immense amount of gravel carried to the sea by the Westland 
rivers and distributed northward along the shore by the coastal drift has 
filled in the estuaries that at one time no doubt existed along the shore. 
Robs Hat oooupies an embayment, and beneath it gravels, apparently of 
fluviatile origin, have been penetrated by a shaft to a depth of 265 ft. 
below sea-level (81, p. 24), and worked for gold to 191 ft. Blacksand beach 
leads occurring below sea-level have been sluiced and elevated or dredged at 
several points in the Okarito, Hokitika, Greymouth, Barrytown, and West- 
port districts, and bores near the mouth of Waimangaroa River penetrated 

jye1 and sand to a depth of 80ft, without reaching solid rook (49, p, 187). 

ast (106, p. 112), noted a submerged forest a few miles west of Westport. 
_ ell coves in granitic rooks neat Charleston appear to be drowned valleys, 
as Weethaven Met, at the northern end of the Island, is undoubtedly. 
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At Kawhia, Tauranga, Golden Bay, and Waiau Mouth valleys, now in 
part drowned or infilled, were excavated, when the land was at a higher 
level than now, in the deposits and coastal terraces formed during the 
200-300 ft. standstill. At Kawhia the valleys are filled with sands and silts 
to a height of over 100ft., so that there has been a later depression of that 
amount. This was almost certainly the same depression hnd pause during 
which the 120 ft. coastal terraces were formed. At the other localities 
mentioned no precise observations as to the amount of infilling have been 
made. 

The buried forests and old land-surfaces at Thames, Coromandel, 
Opotiki, and Gisborne, and thoso of the Hamilton (70, p. 36; 73, p. 459; 
75, p. 410), Taranaki, and Christchurch districts, probably belong to this 
period of oscillation. The submerged forests of other parts of Nqw Zealand, 
most of which occur at sea-level on the coast, may have been formed during 
slight movements of still more recent date. This especially applies to the 
scrub - covered land - surfaces occurring a little below high-tide mark in 
Manukau, Raglan, Aotoa, and Kawhia inlets. 

The inlets last mentioned, together with those of Kaipara and Tauranga, 
are formed by the drowning of valleys in part carved in Pleistocene deposits; 
Tauranga is entirely in these beds. They correspond in size among them¬ 
selves, and also to other inlets round the coast of New Zealand formed 
by the drowning of stream-valleys. This suggests that all these features 
were produced by the same movement of depression, which occurred 
between the Tongue Point and Awakino erosion cycles. There are, however, 
no data by which the depths of these drowned valleys can be compared, 
since all, exoept the Marlborough Sounds, are largely infilled. Cotton con¬ 
cluded that these last-mentioned inlets had been produced by a subsidence 
of the land of between 250 ft. and 500 ft., and such bores as penetrated the 
beds deposited in the drowned valleys do not contradict this conclusion. 

The layers of vegetable material and the other terrestrial beds that 
are penetrated by the deeper bores at Christchurch and Chertsey probably 
belong to the Middle Pleistocene period. Progradation of this portion of 
New Zealand was continuous throughout Pleistocene times. At Chertsey 
gravels and sands more or less oxidized extend to 1,500 ft. below sea-level, 
at which depth they pass into sands and clays probably of marine origin. 
It should be noted that the bottoms of several of the fiords of western Otago 
are at a similar depth below sea-level. In the North Island the greatest 
known depth at which surface deposits occur is in a bore at Horotiu, in 
the Hamilton district, where peat-beds occur 550 ft. below sea-level. This 
bore when abandoned was still in unconsolidated deposits which had 
accumulated in a tectonic depression. At Thames, in an adjacent struc¬ 
tural trough, loose sands and silts are known to occur to a depth of 1,100 ft., 
but those beds do not furnish proof that the land in this area fas ever 
elevated to this extent. 

Post-Tbrtuby Volcanic Rocks. 

The post-Tertiary volcanic rocks of New Zealand are confined to the 
North Island. They consist of the three following groups: (1) Basaltic 
rocks that occur at many points near the west coast from Kawhia to 
Auckland and in North Auckland Peninsula; (2) rhyolitic flows, breccias, 
and tuffs that cover large areas in the Taupo-Rotorua zone, and occur 
near Waihi and probably other parts of ftauraki Peninsula; and (3) the 
andesitic cones of Egmont, Ruapehu, and adjacent mountains, Edgecumbe, 
White Island, and probably other volcanoes. 
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Basaltic Rocks. 

The basaltio rooks range in age from the oldest Pleistocene to Reoent 
times. The first eruptions appear to have been olosely associated with 
the great fault-movements that separate the Tertiary from the Quaternary. 
The large cones of Pirongia and Karioi occur at crossing-points of important 
fracture-systems. The former fills part of the trough the drowned western 
end of which forms Kawhia Harbour. The building of these mountains 
and the oones associated with them was certainly completed after move¬ 
ment along the great fracture-zones of this part of New Zealand had ceased ; 
the volcanic rocks of this group rest for the most part on land surfaces; 
and the youngest Tertiary rocks of the district (the late Pliocene Kaawa 
beds) contain no trace of basaltic material. On the other hand, the high- 
level shelf (1,200-1,400 ft.) on the west flank of Pirongia shows that the 
mountain existed at the maximum depression separating the early from 
the younger Pleistocene. For these reasons Pirongia, Karioi, Kakepuku, 
Te Kawa, and various lava-flows and dykes between Raglan Harbour and 
Waikato Heads are considered to be of early Pleistocene age. 

Some of the basaltic rocks of this district are certainly of later date. 
Scoria-cones with associated lava-flows occur in valleys that were exca¬ 
vated during the last considerable elevation. They are connected through 
the volcanic rocks of the Tuakau with the basaltic cones and lavas of 
Auckland. But the eruptions at Auckland were later, since the cones still 
have well-preserved craters and the scoria is unweathered, whereas the 
cones south of the Waikato show no trace of craters and consist of deeply- 
weathered rock. 

The basaltio rocks of North Auckland, which chemically and mineralogio 
ally resemble those of Pirongia and Tuakau, are divided by Clarke into two 
closely-connected groups. They probably range through the Pleistocene to 
Reoent times. 

Rhyolitic Rocks. 

Large amounts of rhyolitic material were erupted during late Pliocene 
times, but probably the bulk of the acid rocks in the Taupo-Rotorua 
zone is of Pleistocene age. Although flow rocks are abundant near the 
centres of vulcanism, fragmental material is much more widespread, and 
ooours in greater mass. Thick layers of rhyolitic tuff and breccia of sub¬ 
aerial deposition cover large areas in the centre of the North Island and 
completely smother the underlying rooks. On surrounding districts ex¬ 
tending to the east and west coasts finer material, in many parts weathered 
to a characteristic sandy loam, caps the hills and upland surfaces. Sub¬ 
aqueous tuff and breccia are interbedded with subaerial, and, in low-lying 
country towards the edge of the area of thickest deposition, almost entirely 
replaces it. Beds of this description occur in vast amount in the Waikato 
and Hauraki depressions, near Tauranga, and eastward in the Bay of 
Plenty, and in less amount in the Waipaoa and Wairoa Valleys. In the 
Waikato district the subaqueous rhyolitic tuffs contain water-worn frag¬ 
ments of basalt, and wrap round and overlap the bases of several of the 
basaltio cones. Clearly the earliest basalts are older than this rhyolitic 
material. 

Andesitic Rocks. 

The great volcanoes of the centre of the North Island, Ruapehu and 
Tongariro, together with the small adjacent oones, are formed of andesitio 
material, and overlie the rhyolitic rooks mentioned above. In the Waihi 
district massive andesitio dykes penetrate the later rhyolitic fragmental 
rocks (48 a, p 76). 
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The active volcanoes, Ngaoruhoe, White Island, and Tara wen, all 
discharge andesitio material. The aah produced by the explosive eruption 
of the last-mentioned was chiefly derived from the rhyolitio rooks through 
which the line ol vents was formed, and was, consequently, acidic in com¬ 
position. Probably the large amount of rhyolitio sand brought down 
during Recent times by the Waikato and other riven flowing from the 
Taupo region was similarly produced from older acidic rocks by the 
explosions of andesitio volcanoes. The loose pumioeous sands and gravels 
about Lake Taupo, and the unweathered rhyolitic ash found over the 
country eastward, were probably blown out at the same time. 

The andesitic cone of Mount Egmont rises from a volcanic pile of 
decidedly older rooks of similar composition. Its relation to the rhyo¬ 
litic rocks is nowhere shown. But on phyisographio grounds it is clearly 
of Recent origin; and, since its rooks are of similar composition to those 
of the central volcanoes, this mountain is considered to be of about the same 
age. The Taranaki Plain surrounding Mount Egmont is covered with tufl 
derived from it. In the Mokau district, about fifty miles north-east of the 
peak, the 120 ft. coastal terrace, which is in direct continuity with the 
Taranaki Hun, is formed of or veneered with similar material more or leas 
sorted by wave-action. On the other hand, the higher coastal terraces 
of this district are covered with silioeous sands containing pebbles of grey- 
wacke, but no trace of andesitio material. The coastal drift is northward, 
and had Egmont been aotive while the higher marine shelves were being 
out the detritus op them could scarcely have foiled to contain some trace 
of volcanic material. Probably, then, the last eruption of the Taranaki 
volcanio centre, which presumably produced the peak of Egmont, was 
associated with the Recent land oscillations that produced the 120 ft. coastal 
terraces. 

Conclusion. 


The deposits of Pleistocene and Recent age are, in New Zealand, of 
greater economic importance than those of all other ages. The plains, 
river-valleys. And lowlands generally were formed or profoundly modified, 
and the amis that oover them were produced during these periods. During 
the same time, too, praotioally all the detrital gold won from the gravels of 
the South bland was liberated from a hard matrix And conoentrAted into 
workable deposits. New Zealand boasts of its Abundant water-power, which 
is derived from streams that have not yet, owing to the reoenoy of land 
uplift, out their valleys to grade. .And in this connection the vast mass of 
rhyolitio material which, ejected by Pleistocene volcanoes in the centre of 
the North Island, acts as a porous sponge and regulates tire flow of rivers 
is of special interest. On the other hand, land-depression has provided 
harbours and valuable artesian basins in many parts of the Dominion. 


Litoratchb. 

The official geologic*! reports dealing with New Zealand occur scattered 
through various publications. A central Geological Survey was esta¬ 
blished in 1666, and the reports of the officers were issued with mote or 
less regularity up to 1894 independently of other pubtioation*. After that 
date they appeared as parliamentary papers, and were bound with tire 
volume of reports, teootas, Ac., issued yearly by the Mines Department. 
The Geological Survey was reorganised in 1905, since which rear, in addition 
to the annual report printed as a parliamentary paper, bulletins dealing 
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with areas examined in detail have been published as prepared. The 
New Zealand Journal of Science and Technology, founded in 1918, provides 
a more aoosssiUe and popular record for official reports than parliamentary 
papers, and many special reports prepared by officers of tne Geological 
Survey are published therein. The Transactions and Proceedings of the 
New Zealand Institute contain much information on the geology and 
phyisography of New Zealand, as also do other publications of which the 
titles ate given below in full. 

In the appended list the titles of papers have, for the most part, been 
abbreviated. 

Report» of Geological Exploration». 

(By the New Zealand Geological Survey.) 

1. Hxctor, J., 1868. Taranaki District. No. 4 (during 1866-67). 

2 - 1868. Westland Goldfields. Ibid. 

5. — — 1868. Weat Coast Harbour*. Ibid. 

4. Buchan AX, J., 1868. Kaikoura District. Ibid. 

S Haoxit, T. R., 1869. Okarito District. No. 6 (during 1868-60). 

6. Hutton, F. W.. 1889. Thames Goldfields. Ibid. 

7. H SOTOS, J., 1877. East Gape District. No. 8 (during 1873-74). 

8. McKay, JU1377. East Cape District. Ibid. 

9. Hutton, F. W., 1877. North-east Portion of the South laland. Ibid. 

10. MoKat, A., 1877. Kaikoura Peninsula and Amuri Bluff. No. 9 (during 1874-76). 

11. - 1879. South Part of East Wairarapa. No. 13 (during 1878-79). 

12. -— 1879. Kaituna Valley and Queen Charlotte Sound. Ibid. 

18.- 1888. Motunau District. No. 18 (during 1882). 

14. Cox, S. H„ 1888. Ooffingwood-Big River District. Ibid. 

15. McKay, A., 1884. North-eastern Otago. No. 16 (during 1883-84). 

16. - 1886. Eastern Marlborough. No. 17 (during 1886). 

17. - 1887. East Auckland ana Northern Part of Hawke’s Bay. No. 18 (during 

1888-87). 

18. - 1887. Moeraki Peninsula and Kakanui. Ibid. 

19. Panic, J., 1887. West Wellington and Part of Taranaki. Ibid. 

20. - 1887. District between the Dart and Big Bay. Ibid. 

21. MoKay. A.. 1890. Mahakipawa Goldfield. No. 20 (during 1888-89). 

22. - 1899. Stewart Island. Ibid. 

28.- 1890. Marlborough and Amur! District. Ibid. 

24. -— 1894. Shannon District. No. 22 (during 1892-98). 

25. - 1894. HoUanga and Mongonul Counties. Ibid. 


Parliamentary Papers. 

(PubUshsd in the annuel volume issued by the Mines Department.) 

26. McKay, A., 1895. South-west Part of Nelson and Northern Part of Westland. 

,> C.-13. (Also published in pamphlet form, 1897.) 

27 . -18Q8. Wilson River andPreservation Inlet Goldfield. C.-ll. 

28. - 1897. Caps Colville Peninsula. C.-9. 

29. Maolamv, J. M., 1900. Coromandel Goldfield. C.-9. 

80. McKay, W. A., 1901. Feneanow Head to Ruamahanga River. C.-10. 

81. Rx>o, F., 1916. AUnvial Mining In New Zealand. C.-2. 


A nasal Reports of H* New Zealand Geological Svney. 

82. Warn, K. H. J., 1908. Paturau District. No. 2. C.-9. 

83. Hxvofemcw, J., 1914, Warkworth District. No. 8. C.-2. 

84. --1916, Weber District. No. 9< C.-2. 

38. Mono** p. G., 1916. Kaipars District. No. 10. C.-2s. 

36. 1916. Caps Campbell District. Ibid. 

87. —— 1916. Kaikoura Dtotriot. Ibid. 

88. -1916. Amuri-Conway District. Ibid. 

89. Haanaasox, J., 1916. Huntly District. Ibid. 

49. HMua, H. T., 1926 Whangarei ftibdivWro. No. 14. C--2c. 
4tw Hnronsoy, j., 192£» Ckerteey Oil-bore. No. 10. 0.-2c. 
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Bulletins of New Zealand Geological Survey. 

42. Frasbb, C., and Adamh, J, H., 1907. Coromandel Subdivision No. 4. 

43. Bkll, J. M., and Clabxb, £. dr C\, 1909. Whangaroa Subdivision. No. 3. 

44. Adams, J. H., 1910. Whatatutu Subdivision. No. 9. 

40. Frasbb, C., 1910. Thames Subdivision. No. 10. 

46. Morgan, P. G., 1911. Grevmouth Subdivision. No. 13. 

47. Claekb, E. db C., 1912. New Plymouth Subdivision. No. 14. 

48. Bell, J. M., and Frasbb, C.» 1912. Waihi-Tairua Subdivision. No. 10. 

48a. Hbndbrson, J., mid Babtrum, J. A., 1913. Aroha Subdivision. No. 16. 

49. Morgan, P. G., and Babtrum, J. A., 1910. Buller-Mokihinui Subdivision. No. 17. 
00. HBNDBB 80 N J., 1917. Reefton Subdivision. No. 18. 

01. Park, J., 1918. Oamaru Subdivision. No. 20. 

02. Hbndbrson, J., and Onoliv, M., 1920. Gisborne Subdivision. No. 21. 

03. Park, J., 1921. Western Southland. No. 23. 

04. Hbndbrson, J., and Ongley, M., 1923. Mokau Subdivision. No. 24. 

00. Onglby, M., and Maophbrson, E. O., 1923. Collingwood Subdivision. No. 20. 

New Zealand Journal of Science and Technology. 

06. Hbndbrson, J., 1918. Wakamarina Valley. Vol. 1. 

07.- 1918. Waikato Valley. Vol. 1. 

08.- 1018. Cheviot District. Vol. 1. 

09.- 1921. Cheviot District. Vol. 4. 

60. Hbndbrson, J., and Grange, L. I., 1922. Marakopa District. Vol. 0. 

Transactions and Proceedings of the New Zealand Institute. 

61. Crawford, J. C., 1869. Geology of North Island. Vol. 1. 

62. Pharasyn, R., 1870. Kai Iwi - Waitotara Coast-line. Vol. 2. 

63. Hutton, F. W., 1870. Manukau Harbour. Ibid. 

64. Hector, J., 1871. £ditorial Note. Vol. 3. 

60. Crawford, J. C., 1873. Miramar Peninsula. Vol. 0. 

66. Dobson, A. D., 1874. Notes on the Glacial Period. Vol. 6. 

67. - 1870. On the Date of the Glacial Period. Vol. 7. 

68. Robson, C. H., 1876. Moa-remains at Cape Campbell. Vol. 8. 

69. Smith, 8. P., 187T. Northern Portion of Hawke's Bay. Vol. 9. 

70. Stewart, J., 1878. Waikato District. Vol. 10. 

71. Petrie, D., 1881. Visit to Stewart Island. Vol. 13. 

72. Smith, S. P., 1881. Coast-line in the Northern Part of the North Island. Ibid . 

78. Hunter, A., 1884. * Waikato District. Vol. 16. 

74. Hill, H., 1888. Artesian Basin of Hawke's Bay. Vol. 20. 

76. Cussbn, L., 1889. Waikato River Basins. Vol. 21. 

76. Hnx, H., 1890. Napier-Ruapehu District. Vol. 22. 

77. - 1893. Artesian Wells, Wanganui. Vol. 25. 

78. Cussbn, L., 1894. Piako and Waikato River Basins. Vol. 26. 

79. Maxwell, C. 7., 1897. Changes in Coast-line of the North Island. Vol. 29. 

80. Hutchinson, F., 1898. Maori Middens at Wainui Beach, Poverty Bay. Vol. 30. 

81. Mabohbanxs, J., 1899. Artesian Wells at Longburn, Palmerston Nora. Vol. 31. 

82. Stbwart, J. T., 1902. Artesian Well at Aramoho, Wanganui. Vo). 34. ^ 

83. Mulgan, £. K., 1904. The Northern Wairoa. Vol. 36. 

84. Hill, H., 1906. Artesian Basin of Heretaunga Plain, Hawke’s Bay. Vol. 37. 

86. Speight, Rw, 1908. Terrace Development of Canterbury Riven. Vol. 40. 

86. Hill, H., 1909. Artesian Wells in Poverty Bay. Vol. 41 , 

87. Bbll, J. M., and Clarks, £. db C.. 1910. Northernmost New Zealand. Vol. 42. 

88. Speight, R., 1911. Christchurch Artesian Area. Vol. 43. 

89. Adkin, G. L., 1911. History of Ohau River. Manawatu. Ibid . 

90. Aston, B. C., 1912. Raised Beaches at Cape Turakirae. Vol. 44. 

91. Speight, R., 1922. Lower Waipara Gorge. Ibid . 

92. Cotton, C. A., 1912. Wellington Phyriography. Ibid . 

93. -1913. Tuamarina Valley. Vol 46. 

94. _ 1914. Uplifted East Coast of Marlborough. Vol. 46. 

96. Babtrum, J. A., 1914. Westport-Charleston High-level Terraces. Ibid. 

96. Hbthbbinoton, J. R., 1916. Boring at Horotiu, Waikato. Vol. 47. 

97. Speight, R.» 1917. Banks Peninsula. Vol. 49. 

98. Thomson, J. A., 1917. The Hawora Series. Ibid. 

99. Speight, R., and Wild, L. •!., 1918. Weka Pass Stone and Amur! Limestone. 

Vol. 60. 

100. Uttlsy, Q. H., 1918. Oamaru-Papakaio District. Ibid. 
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101. Adxjn, O. L., 1019. Hoxowbenua Ooaital Plain. Vol. 51. 

10S.- 1020. Tar&rua Drainage.. Vol. 52. 

108. Morgan, P. G., 1021. Patea Dwtrict. Vol. 53. 

104. Cottoit, C. A., 1021. Warped Land-surface, Port Nicholson. Ibid. 

105. Grange, L. I., 1021. Green Island Coalfield. Ibid. 

106. Auxin, G. L. # 1021. Porirua Harbour. Ibid. 

107. Gilbert, M. J., 1021. Waikato Heads District. Ibid . 

Miscellaneous Publications . 

108. von Ha ast, J., 1861. Report cf a Topographical and Geological Exploration of 

the Western Districts of the Nelson Province , New Zealand . 

100. Hector, J., 1863. Geologioal Expedition to the West Coast of Otago, New Zea¬ 
land, Otago Provincial Gazette, vol. 6. 

110. voir Haast, J., 1864. Report on the Formation of the Canterbury Plains . 

111. von Hoohbtetter, F., 1867. New Zealand . 

112 . Hutton, F. W., and Ulrioh, G. H. F. f 1875. Report on the Geology and Goldfields 

of Otago. 

113. von Haast, J., 1879. Geology of the Provinces of Canterbury and Westland , New 

Zealand. 

114. Hutton, F. W., 1885. Sketch of the Geology of New Zealand, Quart. Jour. Geol. 

Soc. t vol. 41. 

115. Marshall, P., 1006. The Geology of Dunedin, New Zealand, Quart. Jour . Geol. 

Soc., vol. 62. 

116. Park, J., 1010. The Geology of New Zealand. 

117. Thompson, J. B., 1910. Drainage Operations in Hauraki Plains. C.-8 (Parlia¬ 

mentary Paper). 

118. Marshall, P., 1012. New Zealand andAdjacent Islands. 

119. - 1012. Geology of New Zealand. 


Evidences of Pleistocene Glaciation at Abbotsford , near Dunedin . 

By Professor Jambs Park, F.G.S., F.N.Z.Inst., Dean of the Faculty of 
Mining at Otago University. 

[Read before the Otago Institute , 13th November , 1923 ; received by Editor , 3rd December , 
1923; issued separately, 28th August , 1924.] 

In an excellent thesis 41 on 44 The General and Economic Geology of Green 
Island Coalfield/ 9 Mr. L. I. Grange, M.Sc., A.O.S.M., briefly discusses the 
origin of certain clayey boulder-beds at Abbotsford, a few miles south of 
Dunedin. Referring to the published views of different observers, including 
my own,t he says, “ The presence at Abbotsford of well-rounded boulders 
consisting of dolerite, basalt, trachydolerite, and rarely phonolite rocks at 
the base, all of local origin, is very damaging to the idea of classing the 
deposit as a boulder-olay. Had the beds a glacial origin boulders of schist 
would naturally ocour, since that rock outcrops at no great distance from 
the day.” 

The aforesaid boulder-clay formation oocupies the floor and slopes of 
the Abbotsford basin. From about 100 ft. above the sea it rises gently 
northward to a height of 475 ft. "Generally it ranges from a few feet to 
40 ft. thick, and rests unconformably on the denuded surface of the Tertiary 

K iensands, Burnside marl, and drab-coloured sandstone underlying the mail. 

e character of the deposit changes with astonishing rapidity from bine 
clay with boulders to a yellowish-brown clay and rock-rubble. 

The base of the deposit is generally a stiff blue olay that contains widely 
scattered boulders. In places the day is streaked or intercalated with 


* Tram, N*Z, Inst., voL 53, pp. 157-74. 

f The Great Ioe Age of New Zealand, Trans . N.Z. Inst., vol. 42, pp. 580-612. 
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black peaty layers in whioh, notably at the new Silverstreara dam, ooour 
a few prostrate tree-trunks of the genus ffothofagus. In the peaty day 
near Abbotsford Railway-station ana at the new dam occur decomposed 
moa-bones. 

In reference to Hr. Grange’s remarks, I wish to say that few or none of 
the boulders I have seen in this deposit occur in the condition usually 
described as “ well-rounded." The majority are rounded, a considerable 
proportion semi-rounded, and many slabby and angular. All the rocks are 
volcanid, and the rounded forms are, to my mind, the result of decom¬ 
position and exfoliation, a common occurrence with all igneous rooks. 
Even with residual day still in place the undeoompoeed cores of rook are 
usually rounded or spheroidal as a result of slow underground decom¬ 
position. 

The blue day passing upward becomes yellowish-brown by oxidation, 
and resembles an ordinary, residual brick-clay. It oontains scattered 
boulders, some of whioh are 4 ft. or more in diameter. Many varieties of 
vdcanio rook are, however, represented among the boulders; and this, 
together with the peaty matter and tree-trunks, precludes the possibility of 
the boulder-day being a residual day, of whioh, be it said, there are many 
fine examples in situ on the Maori Hill ridge above Dunedin. 

As viewed under the microscope the silt that occurs as pockets in the 
blue day is seen to consist of fresh rock-flour. The blue day itself occurs 
in sporadic pockets at different altitudes, and I can only conclude that it 
accumulated in hollows where the glacial waters were ponded by ice-dams. 

The reference by Mr. Grange to the local origin of the boulders was 
evidently made under a misapprehension. I have examined boulder-days 
on the northern foothills of the European Alps and Vosges Mountains, in 
Aberdeenshire and Morayshire, in the lake country of England, in north 
Wales, on the foothills of the Canadian Rockies, and on the shores of Puget 
Sound. In common with many other observers, I found that where the 
regional glaciation had been free of the influence of the northern ice-sheet 
the constituent boulders were of purely local origin; and, of course, in New 
Zealand it could hardly have been otherwise. 

Mr. Grange further remarks that, had the beds in question a glacial 
origin, boulders of schist would naturally occur in them. This also would 
appear to be the result of a misunderstanding. The Abbotsford basin is 
ringed on three sides by high hills crowned by volcanic rocks, while the 
schist occupies only the lower ridges near Ferntown, to the south. 

If the flow of the ice had been from south to north one would certainly 
expect to find boulders of mica-schist in the boulder-clay formation; but 
there is nothing whatever to show that this was the case. On the con¬ 
trary, it seems more reasonable to believe that the ice flowed southward 
from the relatively higher Flagstaff gathering ground towards the Fern- 
town schist, than to conceive that the. flow was northward and up-grade 
against the superior weight of the ice descending from the Flagstaff voleanio 
area. In my paper on “ The Great Ice Age of New Zealand " I stated my 
belief that the flow was towards the south—that is, towards the schist 
area. I may here add that I know of no agency other than ice capable 
of forming such a heterogeneous deposit as the Abbotsford boulder-clay. 
Mr. Grange does not help us with any constructive suggestion as to its 
origin. 

A recent re-examination of the deposit in question more fully than ever 
confirms me in my view of 1910. 
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A Netc Foetid Oasleropod from New Zealand. 

By A. B. Trueman, D.Sc., F.G.S., University College of 8wansea. 

Communicated by J. Marwick. 

(J lead before the Wdlihfton Philosophical Society, 10th October, 1023; received by Editor, 
23rd November, 1921; issued separately, 28th August, 1924.] 

Through the kindness of lb. John Marwick the writer has been able to 
study a small series of fossil gasteropoda collected recently by Mr. M. Ongley, 
of the New Zealand Geological Survey. The fossils were collected from 
some limestones in the Mangarua Creek, in the Tapuwaeroa Valley of the 
Bast Cape Distriot, North Island. Mr. Marwick informs me that “no 
work has been done on the fauna of the beds from which the specimens 
come, so the age cannot be stated. It has generally been considered as 
Cretaceous (probably Lower), because of the frequent occurrence of large 
Inoeeramue; several of the Molluscs seem to have Jurassic affinities, so the 
horizon is an open question.” 

The material submitted to the writer included about thirty more or less 
fragmentary gasteropoda, most of which were embedded in a peculiarly 
hard pale-blue limestone. With the gasteropoda were fragments of several 
lamellibranohs, including Inoeeramue. 

The writer believes that the gasteropoda are distinct from any species 
that have hitherto been described; they are here called Katosira oblique • 
striata n. sp. No one specimen exhibits all the characters, but as the 
specimens vary considerably among themselves it will be advantageous 
first to describe the holotype in detail. 

Katosira obliquestriata n. sp. 

Dimensions of holotype; Length of shell (estimated), 36mm ; width 
of shell, 33 per cent.; length of spire, ! 70 per cent.; spiral angle, 106°; 
apical angle, 24°. 

The holotype (fig. a) is a fairly complete specimen, but the uppermost 
whorls are missing, as in all other large specimens that have been extracted 
from the matrix. Whorls are rather fiat, the widest part being near anterior 
end; sutures are shallow, and there is a tendency for last whorl to be 
moulded on preceding whorl. 

Shell practically smooth; ornament consists of very fine axial striae 
and a few faint spirals. Axial striae regularly spaced, and after curving 
alighty to right from posterior bonier they swing very sharply to left and 
cross whorl with a marked obliquity. Spirals are few in number, and 
exceedingly faint except near sutures. 

Six whorls present in holotype. These show a slight change in wborl- 
shape during development, earlier whorls being somewhat flatter than 
later. Bxoept for the strengthening of spirals near sutures in later whorls, 
there is no change in character of ornamentation in whorls that are pre¬ 
served. Anterior part of last whorl (the underside or base of shell) bears 
axial striations crossed by extremely faint spirals. 

The shell is unusually thick. 

Holotype: The holotype is in the N.Z. Geological Survey collection. 
A topotype has also been presented to the British Museum of Natural 

WWOfJi 
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Several additional features are better shown by other fragments. On 
two the form of the aperture can be made out, though it is not quite 
complete in any specimen. It is oval in shape, and appears to be quite 
holostome, with no traoe of a sinuosity (fig. d). 

Several specimens have been sectioned, and these show that the 
columella is solid, and oblique to the axis of the shell, although the degree 
of obliquity varies somewhat in different individuals (fig. c). 



Katotira oNiquedriata n. Bp. a, holotype; 6, a specimen showing embracing 
whorls; e, section of a shell to show the columella; d, a specimen 
showing form of aperture (slightly restored); «, /, diagram of ornament¬ 
ation on upper whorls (/, a paratype^ 

One specimen, represented only by a single whorl, indicates that the 
speoies attained a much larger size than * is shown by the holotype; its 
length may have been more than 60 mm 

Some smaller fragments show the earlier whorls. Two such are shown 
in figs, e and/; the latter will be taken as a paratype. The protooonoh 
is not preserved, and the earliest whorl is perhaps the third. This is 
ornamented by about eight fine regularly-placed spirals, crossed by a 
number of strong axial oostae, which are most pronounced near posterior 
border, and which are sharply inclined across whorl. On succeeding whorl 
ornamentation is of the same character, but costae are not quite as strong 
,and are more widely spaced, while spirals are more numerous. On a 
later (? fifth) whorl costae are replaced by low folds or subonstae. and 
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ultimately disappear completely, sixth whorl being ornamented only by 
spiral lines and obliaue growth-lines. On this whorl the spirals are very 
fine and numerous, those near sutures being somewhat stronger than those 
on middle of whorl. It may be suggested that this corresponds with the 
earliest whorl shown imperfectly in holotype. 

The ontogeny of K. obliquestriata may therefore be summarised as 
follows:— 

Ornamentation.* Whorl-shape. 

Protoconch .. Unknown .. Unknown. 

? Third whorl .. Axial costae and spirals .. Sound. 

Fourth whorl .. Feebler costae and spirals .. Round. 

Fifth whorl .. Spirals and subcostac .. Sound. 

Sixth whorl .. Growth-lines and spirals .. Flatter. 

Seventh to tenth Growth-lines and spirals near 

whorl sutures Flat. 

Eleventh whorl .. Growth-lines and spirals near 

sutures .. .. .. More tumid; whorls 

embracing. 

Variations .—As remarked, there is considerable variation among the 
specimens, even in one pieoe of matrix. This is chiefly due to the accelera¬ 
tion or retardation of those progressive characters that are summarized in 
the above table. Thus in some specimens the whorl-shape at any given 
stage is more or less advanced than indicated in the table. As the accele¬ 
ration of ornament takes place independently of the changes in whorl- 
shape, a great number of variants may be recognized. In some specimens 
the whorls remain flat throughout, and there appears to be no tendency 
for the whorls to be moulded on the preceding ones: in other specimens 
thiB stage is attained by the sixth or seventh whorl. 

The variation in acceleration of ornamentation is equally distinct. For 
instance, fig. e illustrates the early whorls of a specimen in which the costate 
stage is lost by the fourth whorl; in several specimens the stage with 
spirals is retained until the seventh or eighth whorl. 

These differences are in several cases so pronounced as to suggest that 
more than one species is present. Indeed, at one stage in the investiga¬ 
tion, before the more complete material had been received, the writer was 
disposed to refer the fragments to at least two species of different genera. 
As they ooour together, however, and as the variation in each character 
appears to be oontifluous, it is more satisfactory to regard them as members 
of one gens or species-group. The writer believes that members of the same 
species-group collected at one horizon not infrequently show such differences, 
due to differential acceleration of progressive characters. Such differences 
in isochronous members of one “ lineage ” have been noted in several 
divisions of the Molluaca. 

It may be admitted that there is a possibility that the specimens dealt 
with are not strictly isochronous; the limestone may contain fossils of 
dightiy different dates; but, as the specimens are identical in preservation 
and appearance, it is safer to consider them as contemporaneous until 
evidence to the contrary is found. 

Generic Position .—Mesozoic turriculate gasteropoda with predominant* 
axial ornament were formerly placed in Chemnitoia or in Pseudomdania. 
Pseudomdania is taken to include smooth shells with growth-lines almost 
straight, while smooth or costate shells in which the axials showed a 
sinuosity were placed in Ohemnitxia. 

* The more prominent feature in the ornamentation is given first in ehoh cast. 
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It is apparent that the shells now under consideration must be grouped 
with Chemnitzia s.l.—that is, with the family of Loxonematidae—since the 
growth-striae are far from straight, and since they show costae at one 
stage of growth. This conclusion is further supported by the obliquity of 
the columella, and by the tendency of the later whorls to mould themselves 
on the preceding whorls, a frequent feature of the Loxonematidae. 

The genera of this family have been summarised by Dr. A. E. U. 
Cossmann (1). Miss McDonald and the writer consider that some of the 
genera are artificial, and, provisionally, are inclined to use the following for 
Mesosoic gasteropoda (2):— 

Zygopleura: Whorls convex, sinuous axials, no spirals. 

Katosira: As above, but with spirals. 

Hypsipleura: Whorls flat, axial ribs straight. 

While it is admitted that these genera are far too comprehensive, it is 
clear that the species from New Zealand must be grouped with Katosira , 
and, indeed, K. obliquestriata resembles broadly many catagenetio species of 
Katosira found in the Jurassic rocks of Europe. It differs from all those 
known to the author in the greater obliquity of its growth-lines. In 
particular, K . obUquestriata resembles some of the species placed by 
Cossmann in the genus Anoptychia , and it may possibly be a derivative of 
some of these. 

The writer therefore regards Katosira obliquesiriata as a very advanced 
member of the Loxonematidae, whioh apparently is rapidly progressing to a 
non-costate shell. It is not unlikely that Pseudomelania (or at least many 
Jurassic and Cretaceous species referred to that genus) evolved in this 
way, perhaps at different times, from Loxonematids. But Katosira oblique - 
striata can scarcely have led to a shell with the growth-lines of Pseudo - 
mdania , and it may perhaps be considered as a parallel development. The 
Scalidae arose at about the same time as a development of the Loxo¬ 
nematidae (3), but these are characterised by the strengthening of the 
axial ribs, and the New Zealand specimens must not be regarded as in 
any way related to such early members of the Scalidae as Proscala (4), 
which is anageneric, progressing from smooth to oostate. 

Age. —It is to be regretted that these gasteropoda afford no reliable 
evidence of the age of the rocks where they were obtained. Clearly, they 
resemble Jurassic rather than Cretaceous gasteropoda, yet members of the 
Loxonematidae are not unknown from Cretaceous rooks. Unfortunately, 
Cretaceous gasteropoda are often so badly preserved that their relations 
cannot properly be made out. Cretaceous shells which should apparently 
be referred to the Loxonematidae have been described by Stanton (5) and 
Stoliczka (6), among others, but these shells are coBtate throughout and 
are without the oblique growth-lines that characterise K. obUquestriata . 

The disoovery of gasteropoda with such distinctly Jurassto affinities in 
rocks that may be of Cretaceous age is interesting in view of the sug¬ 
gestion, recently disputed by Dr. Trechmann (7), that New Zealand faunas 
often show archaic features. 
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Otoliths of Fishes from the Tertiary Formations of New Zealand . 

By G. Allan Frost, F.L.S., F.G.S., F.Z.S. 

Communicated by Professor W. N. Benson.* 

[Read before the Otago Institute, 13th November, 1923; received by Editor, 3rd December , 
1923 ; issued separately , 28th August , 1924.] 

Plates 61, 62. 

The material for the following paper, which I received through the 
kindness of Professor W. N. Benson, of the University of Otago, Dunedin, 
consisted of fifty-six specimens of otoliths, the property of the Geological 
Survey of Now Zealand, and seventy-one otoliths collected by Mr. H. J. 
Finlay, M.Sc., of the University of Otago, to whom I am also indebted for 
a list of the formations, in their proper sequence, from which they were 
obtained. I wish also to acknowledge the great assistance I have received 
from Professor Benson in his letters, and from the literature he has so 
kindly sent me on the present nomenclature and correlation of the various 
systems of New Zealand. 

The list of the localities and probable age of the beds from which the 
otoliths have been obtained are as follows :— 

Oamaru Series— 

1. Waikaia (Lower Miocene or Oligocene). 

2. Wharekuri (Lower Miocene or Oligocene). 

3. Clifden (Lower Miocene or Oligocene). 

4. Target Gully (Miocene). 

5. Ardgowan (Miocene). 

6. White Rock River (Miocene). 

7. Awamoa (Miocene). 

8. Pukeuri (Miocene). 

Mokau Series— 

9. Tuhua, North Island (Upper Miocene). 

Wanganui Series— 

10. Castlecliff (Upper Pliocene). 


* In the valuable paper which follows the author refrains from deducing from the 
evidence of the fish-remains themselves any conclusions as to the age of the formations 
in whloh they ooour. It is interesting to recall in this connection that Windhausen 
{Amer. Jour. 8d, vol. 46, p. 46, 1918) quotes with approval von Ihering’s view, based 
on Patagonian experienoe, of “the slight value offish-remains for the decision of 
stratigraphio problems.” Australian geologists have had similar experienoe in con- 
section with the fish-fauna in the Triassio Hawkesbury System, near Sydney. Presumably 
the evidence of otoliths only would be still less conclusive, and this, Mr. Frost states 
in a private communication, is his opinion on the matter. The evidence afforded of 
faunal relationships is, however, very interesting.—W. N. B. 
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Mr. Finlay informs me that Nos. 4 and 5 are practically the same 
horizon, that No. 6 is very near to these, while No. 3 is certainly older 
than No. 4 but younger than No. 2, and that 7 and 8 are possibly identical 
horizons and slightly younger than 4 and 5. The occurrence of the 
different species is quite in accord with his observations. The only 
species submitted from No. 9 occurs in all other formations up to 
Target Gully, and that from No. 10, which is very much younger than 
all the others, is found as low as the Waikaia and in several intervening 
horizons. 

In spite of the small amount of material submitted to me, it is evident 
that the formations from which it was taken are closely connected strati- 
graphically. 

The amount of material from Pukeuri sent me was much in excess of 
that from any of the other localities, but of the fifteen species deter¬ 
mined from Pukeuri there are examples of five from Ardgowan end 
four from Target Gully, two from Awamoa, and two from White Rock 
River. 

Otolithus (Scopelus) sulcatus Bassoli (Plate 61, fig. 1) occurs in all the 
formations from Pukeuri to Target Gully, also in the Mokau series at 
Tuhua, North Island; Otolithvs (Macrurm) toulai Schubert (Plate 61, 
fig. 4) occurs at Pukeuri, Awamoa, Ardgowan, and Target Gully; while 
Otolithus (Ophidiidarum) pantaneUi (Plate 61, fig. 8), occurring at Pukeuri, 
Ardgowan, Target Gully, and Clifden, extends down to Waikaia with five 
examples, and upwards to the Upper Pliocene of Castlecliff, North Island, 
from which there is one example. Numerous examples of Otolithus (Ser - 
ranus) noetlingi Koken (Plate 62, fig. 13) occur at Ardgowan and Pukeuri, 
also Otolithus (Dentex) subnobUis Schubert (Plate 62, fig. 18) occurs at both 
places, while Otolithus (Sparidarum) elongatus Priem is found at Target 
Gully and at Pukeuri. Waikaia and Clifden both furnish examples of 
Otolithus (Sparidarum) gregarius Koken (Plate 62, fig. 17) and Otolithus 
(Ophidiidarum) pantaneUi (Plate 61, fig. 8). Two species are found at both 
Waikaia and at Pukeuri—0. (Ophidiidarum) pantaneUi and 0. (Dentex) 
subnobUis. 

Of the twenty-two species determined, fifteen have been recorded from 
the Tertiary of Europe, the remaining seven being new speoies. The otoliths 
of shore-fishes predominate, with seventeen species, compared with five 
of the deep sea, the latter being fairly numerous, with twenty-one 
examples of Scopelidae and fourteen of the Macruridae, though only one 
of Citharus . 


Tropical species are represented by Fierasfer t Slops , and Citharus f while 
others represent a subtropical or temperate fauna. 

The genera and number of species determined are as follows:— 


Scopelus .. 2 

Macrurus .. 2 

Physioulus 1 

1Haniceps 1 

Merluocius 1 

Oadus 1 

Ophidium .. 1 

Ophidiidarum .. 1 

Trachinus 1 

Fierasfer .. .. 1 


Pleuronectidorum .. 1 

Serranus .. .. 3 

Parapercis .. 1 

Slops .. .. 1 

Percidarum .. 2 

Sparidarum .. 2 

Dentex .. .. .. 1 

Citharus .. .. 1 

Inc. sedis .. 1 

Total ..22 
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The incidence of their occurrence is as follows:— 


Stratigraphical Arrangement, showing Occurrence of Species. 
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Otolithus (Scopelus) sulcatus Bassoli. (Plate 61, fig. 1.) 

Dimensions-- 5 X 4mm. 

Description . — Shape ovate ; outer side flat, inner side slightly con¬ 
vex ; rostrum obtuse, slight notch below antirostrum. Dorsal, ventral, 
and posterior rims rounded. Sulous wide and straight; ostium longer 
than cauda. 

Occurrence .—Tuhua, North Island, 1 example; Pukeuri, 7 ; Awamoa, 9; 
White Rock River, 1; Ardgowan, 3; Target Gully, 1. Received from 
Geological Survey of New Zealand and Mr. H. J. Finlay. 

Observations.- -This species was described by Bassoli in 1906 as Otolithus 
(Berycidarum) sulcatus , following a similar error by Prochazka in 1893 
with regard to 0. (Scopelus) pulcher. Priem pointed out the misdescription 
in 1911 (4), the sulous being distinctly scopeloid and in no way resembling 
that of the Berycidae. 0. (Scopelus) pulcher has a more prominent rostrum 
and a more distinct notoh than the species now described, which agrees 
with 0. (Scopelus) sulcatus described by Bassoli (1) from the Pliooene of 
Monte Gibio, near Modena, Italy. 

Age. —Tertiary (Miocene): Oamaru series. 
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Otolithus (Scopelus) circularis n. ap. (Plate 61, fig. 2.) 

Dimensions, —2J x 2 mm. 

Description, —Circular; outer side domed with radiating lines, inner side 
fiat; notch in ostium; lower line of suicua with angle between ostium and 
cauda. 

Occurrence.- -A single example from Target Gully, received from Mr. 
H. J. Findlay (type specimen, ooll. H. J. Finlay.) 

Observations. —This differs in outline and in shape of sulcus from 
preceding species, also in having radiating furrows on outer side. Priem 
described in 1911 (4, p. 39) a circular otolith with a distinctly scopeloid 
sulcus as 0. (Solea) cottreaui from the Miocene of France, but this had a 
straighter sulcus than the species now described, which has an outer side 
unlike any otolith of the Soleidae. 

This is without doubt a new species, which I have named Otolithus 
(Scopelus) circularis. 

Age. —Tertiary (Miocene): Oamaru series. 

Otolithus (Macrurus) gracilis Schubert. (Plate 61, fig. 3.) 

Dimensions .—3 X 3 mm. 

Description .- Shape roughly circular; outer side with radiations and 
umbo in centre, inner side flat with radiating ribs above and below sulcus. 
A deep semicircular depression above sulcus; no rostrum or antirostrum ; 
slight notch above ostium; cauda narrow and depressed. 

Occurrence. —A single example from Pukeuri, received from Geological 
Survey of New Zealand. 

Observations.-—' This species was described by Schubert in 1906 (9, p. 613) 
from the Tertiaries of Austria-Hungary, and by Bassoli in 1906 (1) from 
the Pliocene of Monte Gibio, near Modena, Italy. 

Age.— Tertiary (Miocene): Oemaru series. 

Otolithus (Macrurus) toulai Schubert. (Plate 61, fig. 4.) 

Dimensions. —7 X 6} mm. 

Description. —Shape triangular; outer side with longitudinal eminence 
with radiating furrows extending to rim, forming a serrated edge; inner 
side convex, smooth. Sulcus extends the length of otolith but does not 
cut rim. Ostium constricted ; cauda narrow with upturned termination. 

Occurrence. —Pukeuri, 8 examples; Awamoa, 1; Ardgowan, 2; Target 
Gully, 2 Received from Geological Survey of New Zealand and Mr. 
H. J. Finlay. 

Observations .—Described by Schubert from the Tertiaries of Austria- 
Hungary in 1906, and by Bassoli in 1906 from the Pliooene of Monte Gibio, 
near Modena, Italy. The example figured is a mature specimen, and rather 
more extended and pointed than the younger examples, which resemble 
very closely those portrayed by Bassoli, the converging furrows forming 
a heart-shaped form on the antero-dorsal rim. 

^.—Tertiary (Miocene): Oamaru series. 

Otolithus (Physiculus) bicaudatus n. sp. (Plate 61, fig. 6.) 

Dimensions. —4$ x 3 mm. 

Description. —Shape angular; outer side umbonated and furrowed, inner 
side flat with depression on dorsal part. There is a prominent dorsal 
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Kim. 1. - Otolithus (Scoptlus) sulcutus Btinsoli. X 4. 

Flo. 2.— Otolithus (Scope! us) circular is n. si), x 4. 

Kia. 3. —Otolithus (Macrurns) gracilis Schubert. y 3|. 

Fio. 4. —Otolithus (Macrunts) toulai Schubert. X 2. 

Fia. 5. —Otolithus (Physicutus) bicaudatus n. ap. X 3. 

Fio. 8.— Otolithus (Kaniceps) planus Koken var. novae-zedandiae. X 4. 
Fio. 7. —Otolithus (Merluccius) pukeuriensis n. sp. X 3. 

Fio. 7a,—Otolithus (Oadus) deguns var. sculpta Koken. X 3. 

Fio. 8.— Otolithus (Ophidium) pantanelli Basaoli and Schubert. X 3. 

Fig. 9.— Otolithus (Trachinus) mutahilis Koken. X 5, 

Fio. 10.— Otolithus (Fierasfer) nuntius Koken. X 4. 

Fio. 11. —Otolithus (Ophidiidarvm) elongates n. sp. X 4. 


Face p, $08.] 
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15 16 

Fi<*. 12. —Otolith ns (PltHfonutulruuni) aninnuntu v Koken. X 4. 
Fro. 13. - Otolith"* (Senanus) northnyt Koken. 4 
Flo. 14.— Otohthus (Slope) mu*amicus n. Mp. > 4. 

Fig 15.— OtolUhu* (Pemdarum) rertue Pnem. / 3. 

Fio. lQ.~Otulithu* (Spuridurum) elongatii* Pncni. 4. 

Fi«h. 17, 21.— Otolith us (Sparidantm) yregantte Koken. X 4. 
Fig. 18.— Otolithue (Jkhtex) aff. euhnobilia Schubert. > 4. 

Fig. 19.— Otohthus (iiic. sodis) nmbonatite Koken. X 5. 

Fig. 20 .—Otolith us (Pampercxs) JinUtyi n. Hp. > 6. 

Fig. 22.- Otoltthus (Parcul a rum) cottrcaui Pnem. ^ 3. 

Fig. 23.— Otohthiie (Vitharii*) latieuhatue n. np. x a. 
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process anteriorly, with a backward inclination; frontal rim curved with 
two indentations, ventral rim curved. Sulcus consists of an oval ostium 
with colliculum, and a duplicated oauda. 

Occurrence. Three examples from Pukeuri, received from Geological 
Survey of New Zealand. (Type specimen, coll. Geol. Surv. N.Z.) 

Observations .—This fossil otolith resembles in a remarkable way the 
otolith of the living New Zealand species Physiculus bacchus. In no other 
species that has passed through my hands is a double cauda to be seen. 
The two grooves are equally developed, and both open on the posterior 
rim, rear of otolith being identical in living and fossil species. Anteriorly 
they are somewhat different, the oval ostium not being discernible in 
Physiculus bacchus in specimens in my collection, but with further material 
this may be more apparent. Also, the otolith of living species has an 
anterior projection which is absent in fossil. In both there is a dorsal 
horn-like projection, inclined forward in Physiculus bacchus , but with a 
backward inclination in the species now described. The resemblance is 
unmistakable, and I have therefore called this species Otolithus (Physiculus) 
bicaudatus . 

Age. - Tertiary (Miocene): Oamaru series. 

Otolithus (Raniceps) planus Koken n. var. novae-zeelandiae. (Plate 61, 
fig. 6.) 

Dimensions. —4 v 3 nun. 

Description .—Shape ovate ; outer side with radiating furrows, inner 
side flat; serrated above and below. Sulcus extends across otolith ; 
ostium wide and oppn ; cauda narrow with two constrictions. 

Occurrence. A single example from Pukeuri, received from Geological 
Survey of New Zealand. (Type specimen, coll. Geol. Surv. N.Z.) 

Obsewations. Outer side almost exactly as in 0. (Raniceps) planus 
Koken (8, pi. 4) from the Upper Oligocene of Sternberger Gestein ; inner 
side corresponding also with the exception of ostium, which in O. (Raniceps) 
planus is narrow and closed up in front, while in variety now described 
ostium is wide, and open in front. I have therefore called this Otolithus 
(Raniceps) planus Koken var. novae-zedandiae. 

Age. Tertiary (Miocene): Oamaru series. 

Otolithus (Merlucdus) pukeuriensis n. sp. (Plate 61, fig. 7.) 

Dimensions. —7 X 3$ mm. 

Description .—Shape long-ovate ; outer side concave, inner side convex ; 
serrations on edges. Ostium and cauda equal; constriction in middle 
of sulcus. 

Occurrence. -Single example from Pukeuri, received from Mr. H. J. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Observations . The species described differs from Otolithus (Mcrluccius) 
obtusus Koken (3, pi. 11) in contour, in concavity of outer side, and also 
has angle on frontal rim higher. The cauda also approaches nearer posterior 
rim than in obtusus . The front of otolith slopes as in many of the living 
Gadidae, but in Merlucdus vulgaris is more rounded, with angle lower. 
The sulcus is unmistakably that of Merlucdus , and I have therefore referred 
this example to a new species Otolithus (Merlucdus) pukeuriensis. 

Age .—Tertiary (Miocene): Oamaru series. 

20—Trans. 
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Otolithus (Gadus) elegans Koken var. scuplta. (Plate 61, fig. 7a.) 
Dimermotis. —5$ X 3 mm. 

Description .—Shape ovate; outer side convex with median ridge and 
umbo, rim serrated; inner side convex, plain with serrations on edge. 
Sulcus straight, traverses otolith but does not cut the front or rear 
edges. 

Occurrence .—Single example from Pukeuri, received from Mr. H. J. 
Finlay. 

Observations .—Described by Koken (3, pi. 4) from the Oligooene of 
Sternberger Gestein. 

Age .—Tertiary (Miocene): Oamaru series. 


Otolithus (Ophidium) pantanelli Bassoli and Schubert. (Plate 61, fig. 8.) 

Dimensions. —6 X 4 ram. 

Description .—Shape ovate; outer side convex, smooth with serrations 
on anterior ventral rim; inner side convex, smooth. Dorsal rim rounded, 
with fold on posterior angle ; ventral rim deep with serrations below the 
ostium. Sulcus straight; eauda terminates some distance from posterior 
rim. 

Occurrence. -Castlecliff, 1 example ; Pukeuri, 4 ; Ardgowan, 2 ; Target 
Gully, 1; Clifden, 1; Waikaia, 5. The Pukeuri specimens were received 
from Geological Survey of New Zealand, and the others from Mr. H. J. 
Finlay. (Example figured, coll. H. J. Finlay.) 

Observations .—This species was described by Bassoli in 1906 (1, p. 43) 
from the Pliocene of Monte Gibio and the Miocene of Pantano, Italy. It 
is very distinctive in shape and in the formation of the sulcus, and appears 
to range from the Upper Pliocene of Castlecliff, North Island, down to 
the Oligocene or Miocene of Waikaia, where it is well represented, per* 
sisting throughout those Tertiary formations of New Zealand furnishing 
the material submitted to me. 

Age .—Tertiary (Pliocene and Miocene): Oamaru and Wanganui series. 

Otolithus (Trachinus) mutabilis Koken. (Phte 61, fig. 9.) 

Dimensions. -4 X 2\ mm. 

Description. —Shape ovate; outer side concave, inner side convex, 
front pointed; no rostrum or antirostrum. Sulcus straight; oauda in¬ 
clined slightly upward. 

Occurrence. —One example from Pukeuri, received from Geological 
Survey of New Zealand; one from Ardgowan, from Mr. H. J. Finlay. 

Observations. —The shape of otolith and upward tilt of cauda indicate 
that this example should be referred to the Trachinidae. The sulcus differs 
slightly from Otolithus (Trachinus) mutabilis described by Koken (2) in 
1884 from the Oligocene of Germany and the Miocene of Voeslau, Austria, 
but the general rcsemblanoe is to be seen. Priem (8, p. 274) in 1914 
described specimens of this species from the Burdigalien of Martillac, in 
south-west France, and in one of these the sulcus is nearer that of example 
now described. I have therefore referred this example to the species 
described by Koken as Otolithus (Trachinus) mutabilis. 

Age. —Tertiary (Miocene): Oamaru series. 
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Otolithus (Fierasfer) nuntius Koken. (Plate 61, fig. 10.) 

Dimensions .—3 J X 2 mm. 

Description .—Shape ovate ; outer side convex, umbonated ; inner side 
flat. Sulous oval in centre of otolith occupied by colliculum. 

Occurrence .—Two examples from Waikaia, received from Mr. H. J. 
Finlay. 

Observations.— This species, which compares well with otoliths of the 
living Fierasfar umbratiUs , has been described by Koken (3) from the Oligo- 
oene of SoelUngen as Otolithus (Fierasfer) nuntius Koken. 

Age .—Tertiary (Oligocene or Miocene); Oarnaru series. 


Otolithus (Ophidiidarum) elong&tus n. sp. (Plate 61. fig. 11.) 

Dimensions.—3 x 2 mm. 

Description. Shape ovate with pointed ends, both sides convex. Sulcus 
short, oblique. 

Occurrence. —Single example from Target Gully, received from Mr. H. J. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Observations- -This species is very similar in outline to that described 
by Priem (7, p. 157) as Otolithus (Ophidiidarum) aff. kokeni from the 
Lutetien of Le Bois-Gou6t, Brittany, but the sulcus is different, conforming 
to that of Otolithus (Ophidiidarum) pantenelli Bassoli and Schubert, seen 
in Plate 61, fig. 8. I have therefore called this Otolithus (Ophidiidarum) 
elongatus. 

Age. —Tertiary (Miocene): Oarnaru series. 

Otolithus (Pleuronectidarum) acuminatus Koken. (Plate 62, fig. 12.) 

Dimensions. —3 X 1 mm. 

Descriptions. —Shape long with pointed ends, biconvex. Sulcus small, 
oval. 

Occurrence. —Awamoa and Ardgowan, four examples, received from 
Mr. H. J. Finlay. 

Observations. —This species was described by Koken (3) from the middle 
Oligocene of Waldboeckelheim, and also by Bassoli (1) from the Pliocene 
of Monte Gibio, Italy. 

Age. —Tertiary (Miocene): Oarnaru series. 

Otolithus (Serranus) noetlingi Koken. (Plate 62, fig. 13.) 

Dimensions. —5 X 3 mm. 

Description. —Shape ovate; upper rim sloping to rear; outer side 
concave, inner side convex; ventral rim carinate. Rostrum blunt, anti¬ 
rostrum slight. Ostium wide; oauda longer than ostium, straight, with 
slight curve downwards at terminations which does not reach posterior 
rim of otolith. 

Occurrence. —Pukeuri and Ardgowan, numerous examples, received from 
Geological Survey of New Zealand and Mr. H. J. Finlay. 

Observations. —The general form and shape of the sulcus are as in the 
specimens described by Koken (3) from the Upper Oligocene of Sternberger 
Gestein. Similar otoliths are described by Priem (8) from the Burdigahen 
of Leognau, France, and referred by him to the above-named species. 

Age. —Tertiary (Miocene): Oarnaru series. 

20* 
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Otolithus (Elops) miocaenicus n. sp. (Plate 62, fig. 14.) 

Dimensions .—4 X 2} mm. 

Description .—Shape ovate; outer side concave, inner side convex; 
crest of dorsal rim slightly behind middle of otolith; ventral rim carinate 
with forward projection. Rostrum large, no antirostrum. Sulcus straight, 
oblique, terminating close to ventral rim but well away from rear of 
otolith. 

Occurrence .—Single example from Pukeuri, received from Geological 
Survey of New Zealand. (Type specimen, coll. Geol. Surv. N.Z.) 

Observations .—This otolith is reproduced in those of the living species 
Elops hawaiensis, the specimens with which 1 have compared it coming 
from the Dutch East Indies. It has not been described before, and I have 
named it Otolithus (Elops) miocaenicus. 

Age .—Tertiary (Miocene): Oamaru series. 


Otolithus (Percidarum) rectus Priem. (Plate 62, fig. 15.) 

Dimensions.- 6x4 mm. 

Description Shape ovate ; outer side concave, showing rings of growth ; 
inner side convex . Sulcus long, with downward curve terminating on 
posterior rim of otolith. Ostium very small; cauda long. 

Occurrence .—Single example from Pukeuri, received from Geological 
Survey of New Zealand. 

Observations .—In looking at the outer side of this otolith one is much 
inclined to place it among those of the fiat fishes : the nearly flat oval form 
showing the annual rings is the same as in the otoliths of the Pleuronectidae. 
The sulcus, however, is distinctly of the percoid type; and, although the 
flat fishes are probably derived from the Percoids, the only species with 
a similar sulcus is psettodes , the other members of the order Heterosomata 
having a very minute cauda compared with the ostium, while in the species 
described the cauda is by far the greater. Priem (7, p. 156) has described 
a similar form of otolith from the Lutetian of Le Bois-GouSt, in Brittany, 
as Otolithus (Percidarum) rectus , and in referring the present example to 
this species it is worth noting that it apparently forms a link between the 
otoliths of the Percoids and those of the Heterosomata. 

Age .—Tertiary (Miocene): Oamaru series. 


Otolithus (Sparidarum) elongatus Priem. (Plate 62, fig. 16.) 

Dimensions . -4x3 mm. 

Description .—Shape elliptical; outer side concave, with radiations 
on lower part; inner side convex; rostrum blunt, no antirostrum. 
Ostium wide; cauda curving down and terminating some distance from 
posterior rim. 

Occurrence .—Two examples, from Pukeuri and Target Gully, received 
from Geological Survey of New Zealand and Mr. H. J. Finlay. 

Observations .—This species is longer in proportion to the height than 
Otolithus (Sparidarum) gregarius; otherwise the general appearance is 
somewhat similar. Described by Priem (6) in 1913 from the Lutetien 
of Le Bois-Gouet, France. 

Age .—Tertiary (Miocene): Oamaru series. 
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Otolithus (Sparid&rum) gregarius Koken. (Plate 62, figs. 17, 21.) 

Dimensions. —4$ X 4 mm. 

Description. —Shape roughly circular; outer side concave with umbo, 
inner side convex; dorsal rim rounded posteriorly, ventral rim carinate. 
Rostrum blunt, no antirostrum. Ostium wide ; cauda narrow and curved 
downward. 

Occurrence Three examples from Waikaia and Clifden, received from 
Mr. H. J. Finlay. 

Observations. —Described by Koken (3) from the Upper Oligocene of 
Stemberger Gestein ; also by Priem (8) from the Burdigalien of south-west 
France. 

Aye. —Tertiary (Oligocene or Lower Miocene): Oamaru series. 

Otolithus (Dentex) aff. subnobilis Schubert. (Plate 62, fig. 18.) 

Dimensions .— 3£ X 2$ mm. 

Description. —Shape elliptical; outer side concave with radiating furrows 
to ventral rim. and oblique groove on anterior part of dorsal rim; inner 
side flat. Sulcus straight, ostium wide, upward inclination. Cauda wide 
with open termination ; does not extend to posterior rim. 

Occurrence. -Three examples, from Waikaia, Ardgowan, and Pukeuri, 
received from Geological Survey of New Zealand and Mr. H. J. Finlay. 

Observations. —Described by Schubert in 1906 (10) from the Tcrtiaries 
of Austria-Hungary, and by Priem (8 p. 264) in 1914 from the Burdigalien 
of Leognau, south-west France. 

Aye. —Tertiary (Miocene): Oamaru series. 

Otolithus (inc. sedis) umbonatus Koken. (Plate 62, fig. 19.) 

Dimensions. —2 X 1 mm. 

Description. —Shape ovate, biconvex; outer side umbonated. Sulcus 
narrow, oblique with ostium on dorsal rim. 

Occurrence. —Two examples, from Waikaia and White Rock River, 
received from Mr. H. J. Finlay. 

Observations — Described by Koken (2) from the Oligocene of Lattorf, 
Sollingen, Antwerp, and other places. 

Aye. —Tertiary (Miocene): Oamaru series. 

Otolithus (Parapercis) finlayi n. sp. (Plate 62, fig. 20.) 

Dimensions. —2 X 1 mm. 

Description. -Outer side convex, umbonated ; inner side flat; dorsal 
rim serrated, and sloping equally to front and rear of otolith; ventral 
rim crescentic. Sulcus oblique ; ostium and cauda of equal length. Cauda 
terminates some distance from rear of otolith. 

Occurrence. —Single example from Wharekuri, received from Mr. H. J. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Observations. —This solitary and minute example is of a distinctive 
percoid type. I find that it most resembles the otoliths of the so-called 
“ blue cod ” of New Zealand (Parapercis colias), and have therefore named 
it OtoliAus (Parapercis) finlayi 9 after Mr. H. J. Finlay, to whom I am 
indebted for sending the specimen. 

Age .—Tertiary (Oligocene): Oamaru series. 
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Otolithus (Pcrcidarum) cottreaui Priem. (Plate 62, fig. 22.) 

Dimensions .—5 X 4 mm. 

Description .—Shape circular; outer side flat, inuer side oonvex; in¬ 
dentation in posterior rim. Sulcus broad; ostium depressed, wide. Cauda 
wide, curved downward, termination close to posterior rim. 

Occurrence .—Single example from Pukeuri, received from Mr. H. J. 
Finlay. 

Observations.—This was described by Priem in 1912 (5, p. 247) from 
the Eocene of Le Bois-Gouet, of south-west France. The example from 
Pukeuri differs in having the notch on posterior rim, but otherwise the 
resemblance is sufficient for identification. 

Age. —Tertiary (Miocene): Oamaru series. 


Otolithus (Cith&rus) l&tisulcatus n. sp. (Plate 62, fig. 23.) 

Dimensions.- -2£ X 2 mm. 

Description. —Shape ovate; outer side convex, inner side slightly 
oonvex; dorsal and ventral rims rounded ; angh* between dorsal aud 
posterior rim. Rostrum pointed, no antirostrum or notch. Sulcus very 
wide; cauda opening widely on posterior rim. 

Occurrence. —A single example from Pukeuri, received from Mr. H. ,1. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Observations. On comparing this specimen with the otoliths of the 
living Citharus lingual ula the resemblance is at once apparent. Bassoli (1) 
describes a fossil Citharus otolith from the Pliocene of Monte Gibio— 
Otolithus (Citharus) schuberti; but in this species the cauda is narrower 
and does not widen out on the posterior rim as in the example now 
described. The outline also is different. We have here a new species, 
which I have named Otolithus (Citharus) latisidcatus. 

Age .—Tertiary (Miocene): Awamoa series. 
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Two Fossil Cephalopods from North Canterbury . 

By P. Marshall, M.A., D.So., F.G.S., F.N.Z.Inst., Hutton and Heotor 

Medallist. 

[Read before the Philosophical Institute of Canterbury, 5th December, 1923; received by 
Editor, 24th December, 1923; issued separately, 28th August, 1924.] 

Plates 63, 64. 

Professor R. Sprig ht has been good enough to give me two fossil 
specimens, recently found in the Hurunui country, for identification 
and description. One of them was found in the Hurunui River bed near 
Ethelton, and its origin is unknown so far as exact site is concerned. 

This specimen is an ammonite quite different from any species that 
has previously been found in New Zealand. A description of it is given 
below. 

Dalmasiceras Djanelidze, 1922. 

A full description of this genus is given by its author (256-62, Bull . 
O.S. de France , ser. 4, vol. 21, 1923). The following is an abridged 
statement 

Whorls in adult form very flattened, but innermost whorls wider than 
high. There are usually umbilical tubercles except in very young or 
very old forms. In some forms ribs may be fasciculated from umbilioal 
tubercles. Usually there are primary ribs which originate on umbilical slope 
or on tubercles. About half-way along flank secondary ribs arise, two or 
three in number, between each pair of primary ribs. Suture-line is speci¬ 
ally characterized by the short siphonal lobe, by a suspensive (umbilical) 
lobe formed from the summit of the second lateral saddle with its secondary 
lobe and the auxiliary lobes. First lateral lobe very large and asym¬ 
metrical ; of its two lateral branches the external is the larger. The lobes 
and saddles are long and straight. The summit of the principal saddles 
is symmetrically divided by a secondary lobe. The antisiphunoular lobe 
is straight, deep, and impaired. The genus is apparently restricted to 
the Upper Tithonian. 

Dalmasiceras speighti n. sp. (Plate 63, figs. 2, 3; Plate 64, figs. 1, 2.) 

The shell is of moderate size, but is too imperfect for exact measure¬ 
ment at a greater diameter than 51 mm. Its dimensions (in millimetres) 
are— 

A* 


Diameter 

.. 51 

100 

85 


Height 

.. 23 

45 

35 

41 

Width 

.. 13-5 

26 

17 

20 

Umbilicus 

.. 17 

33 

26 

31 


It is thus not very different in form from D . kiUani Djanelidze, though 
distinctly wider and lower, a difference that might well be due to the 
larger size of the latter specimen. The involution is about one-half, whorls 
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much higher than wide, with the greatest width near the umbilicus. Wall 
of the umbilicus steep but very soon sloping off into the f|pnk, which is 
gently inolined towards the sharply-curved periphery. 

Ornamentation: Strong rounded primary ribs begin at bottom of 
umbilicus. They are first sharply curved backwards but afterwards cross 
flanks radially. Near periphery they bend forward and end with sharp 
forward curve near siphuncle. These ribs sometimes fork at about a third 
of their length from umbilicus. On border of periphery one or two 
secondary ribs are inserted between each pair of primary tibs. There 
are occasional constrictions on inner whorls. 

The suture-line is almost identical with that of Dal dalmasi (Djanelidze, 
he., fig. 3, p. 267) in particular, the short external lobe and the long and 
wide important first lateral lobe, which is uot symmetrical. The other 
lobes also are very similar. The saddles are nearly equally divided by a 
secondary lobe, and show much the same state of division as those of Dal. 
dalmasi. The internal lobe, however, is rather different. The large anti- 
si phuncular saddle has not quite the same imj>ortance as in Dal. dalmasi , 
and the umbilical or suspensive lobe is not quite so deep. 

It is interesting to record such an ammonite as this from New Zealand, 
as, judging from European equivalents, the horizon at which tliis species 
occurs is the Upper Tithonian. It is to be hoped that before long the 
locality from which the specimen came will be found, when it is possible 
that other members of the fauna of the period may also be collected. 

Nautilus Linne. 

The second specimen, Professor Speight tells me, was found at the 
Kaiwara Creek in a calcareous gritty greensand which here forms tin* base 
of the scries of Cretaceous and Tertiary rocks; these, as usual, rist with 
a high unconformity on middle or older Mesozoic rocks. This specimen, 
though somewhat crushed, can be identified with certainty as a species 
of Nautilus. 

Nautilus sp. aff. suciensis Whiteiives. (Plate 63, fig. 1.) 

The specimen is 120 mm. in diameter and 80 mm. wide. Ventral sur¬ 
face is broadly rounded, and umbilicus appears to be completely covered. 
Surface ornamented with a series of largo ribs continuous from umbilicus 
to periphery. At umbilicus ribs are nearly radial; they soon bend for¬ 
wards, but at shoulder bend in a gentle curve strongly backwards»and pass 
over periphery with backward loop. The condition of the specimen does 
not allow the position of the siphuncle to be seen. 

These broadly-ribbed species of Nautilus do not appear to have existed 
after the Cretaceous period. The species N. suciensis Whiteaves, to which 
the present specimen is clearly closely allied, comes from Skidegate Inlet, 
in British Columbia, in rocks of Senonian age. No species of this group 
of Nautilus has previously been recorded from New Zealand. 






Plat* 64. 




Marshall. The “ Hydraulic Lunestones ” of North Auckland. 617 


The “ Hydraulic Limestones ” 0 / Auckland.* 

By P. Marshall, M.A., D.Sc., F.G.8., F.N.Z.lnst., Hutton and Hector 

Medallist. 

[Mead before the Philosophical Institute of Canterbury, 6th December . W23 ; received by 
Editor , 24fA December , 7023; issued separately , 28th August , 7024.1 

A considerable amount of discussion has taken place in regard to the 
age of this formation. It is not intended in this paper to review the 
opinions that have been expressed in regard to this question, and it will 
merely be stated that the officers of the Geological Survey regard it as of 
Cretaceous age, whilst in various papers the present author has ascribed 
to it a Lower Tertiary age. At the present time it is merely intended to 
mention some facts not previously adduced which favour the author’s 
contention. 

The “ hydraulic limestone ” is, generally speaking, a foraminiferal lime¬ 
stone which covers large areas of the North Auckland Peninsula between 
Hokianga and Waipu, thence extending south-westward to the Kaipara 
Harbour. Although usually composed largely of the tests of Foraminifera, 
it frequently contains also a great many remains of organisms that had 
siliceous skeletons—sponges, diatoms, and Radiolaria are included amongst 
these. The limestone often contains a good deal of glauconite, and some¬ 
times a number of grains of silica. Although relatively hard, it is traversed 
by a great number of crevices and joints, and slides readily, even on country 
with gently sloping relief. It has been subject to considerable earth- 
pressure, and is usually intensely folded, and sometimes also faulted. Up 
to the present time no fossils that indicate a definite ago have been recorded 
from it. In the Auckland Exhibition of 1912 a CucuUaea and a Dentalium 
were shown in a case by the Wilson’s Cement Company. These specimens, 
however, have never been described, and appear now to be lost. Some 
stratigraphical relations have lately been noted and require a definite 
statement. 

(1.) At Pahi the hydraulic limestone is clearly seen to overlie a green¬ 
sand. This is very clear on the shore-line of the eastern side of the Pahi 
arm of the Kaipara Harbour* between Whakapirau and Jackman’s, where 
the rocks dip about 30° to the south-west and strike to the north-west. 

(2.) On the hill between Pahi Township and the Arapaoa arm of the 
Kaipara Harbour it is found that all the eastern and higher parts of the 
hill are formed of limestone, while greensands crop out at the bottom of 
the western and southern sides. On the west side and on the south the 
greensands have a generally easterly dip. The obvious conclusion is that 
the greensands dip under the hydraulic limestone. Although the slope of 
the hill near the base is covered with detritus, the dip of the rocks shows 
that their relation is properly represented by the diagram fig. 1 -the same 
relation as at Jackman s, mentioned previously, which is about one mile 
distant. 

If the shore-line of the Arapaoa arm is followed to the north-west for 
about one mile, a syncline is found exposed on the foreshore of the harbour 

* For a map of the locality see Marshall, Trans . N.Z. Inst., vol. 49, p. 435, 1910. 
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and cliff that bounds it, as shown in fig. 2. At the south-east side of this 
syncline there has been a small amount of differential rock-movement, 
and the limestone has moved slightly over the greensand. There has been 
no movement of this kind at the north-west side, and there the limestone 
shows gradations to the greensand. 

At a third point, between Mr. Blackwell's house and Tokatapu, opposite 
Colbeck’s Landing, on the west side of the Pahi arm, the hydraulic lime¬ 
stone is again seen to rest on a highly arenaceous greensand, which is pro¬ 
bably a local equivalent of the Pahi greensand. Again at Portland, near 
Whangaroi, about fifty miles distant, on the downthrow side of a fault 
which shows clearly in a cutting on the railway-line, the greensand has 
been lowered so as to be brought into contact with the limestone. In 
these four localities it is clear that the hydraulic limestone is a higher 
horizon than the greensand. 



Fig. 1.—Hydraulic limestone between Pahi and Arapaoa arm. 


Palaeontological evidence of the age of the limestone.is very scanty. 
The greensand which lies below it at Pahi contains a considerable variety 
of fossil Mollusca, including an Aturia, and is probably the equivalent of 
the European Eocene certainly not Cretaceous. It follows that the 
hydraulic limestone in this locality at least is not older than the Upper 
Eocene. 



Fig. 2.—Synclme on foreshore north-west of Arapaoa arm. 


Mr. W. Linton, of Batley, recently presented to the Auckland Museum 
a shark s tooth obtained from the hydraulic limestone near Batley, about 
six miles from Pahi. Dr. Smith Woodward, of the Natural History Branch 
of the British Museum, kindly examined it for me, and wrote as follows: 
“ The green tooth of Carcharodon from Batley has the irregular serrations 
which characterize our Eocene and perhaps Danian species. To me it 
suggests Eooene age. The base being absent, it cannot be determined 
specifically.” Miss Rhoda Linton also found a large vertebra near the 
same locality. Dr. Smith Woodward wrote of this : “ The vertebra belongs 
to a large Lamnid shark, perhaps Carcharodon . 

There is also in the Auckland Museum a string of six similar vertebrae 
from the hydraulio limestone at Portland, and, like the previous one, these 
probably represent Carcharodon. 

This palaeontological and stratigraphical evidence seems to me to prove 
that the hydraulic limestone at Portland, Pahi, and Batley is certainly of 
Tertiary age, and not older than the Upper Eocene. 
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The Benmore Coal Area of the Malvern Hills. 

By R. Speight, M.A., M.Sc., F.G.S., F.N.Z.Tnst., Curator of the 
Canterbury Museum. 

[Bead before the Philosophical Institute of Canterbury , 7th November , 1923; received by 
Editor, 24th December , 1923; issued separately , 28th A ugust, 1924.1 

The Benmore outlier of the Malvern Cretaceous senes was described in 
some detail by Haast [Report of the Geol. Explor. during 1871-72, pp. 41-46, 
1872), special attention being given to it, since it was looked on as a possible 
source of coal. Some development work was carried out, but it was soon 
discontinued, chiefly on account of the inaccessibility of the area, the poor 
character of the coal, and the probable amount available not warranting 
any further exploitation. Recent examinations of tho area by the present 
author have revealed geological features of some interest, notably in their 
bearing on the origin of the present topography of the Malvern Hills and 
of tho Southern Alps, and hence this brief account. 

The extent of country covered by this outlier is about a mile in length, 
with a width varying from nothing at its two ends up to about half a mile 
in its widest part, which occurs near the middle of the area. The height 
above sea-level varies from about 2,000 ft. to just over 3,000 ft., so that it 
is one of tho highest occurrences of coal-measures in the alpine region of 
the South Island. Some few are certainly higher, but they are by no 
means so extensive. It is located in the valley of Macfarlane Stream, 
which is a tributary of the Kowai River, and lies immediately south of 
Porter Pass (see map), in that gap which divides the Big Ben and Mount 
Torlesse Ranges, on a kind of shelf on the north side of Benmore, the 
highest point of the former range. This shelf has a general N.E.-S.W. 
trend, but it is divided from the valley of Macfarlane Stream for the north¬ 
eastern half of its length by a barrier of greywacka, the difference in eleva¬ 
tion of the outlier above tho bed of tho stream at this end being about 
800 ft. On following it towards the south-west the beds occur at stream- 
level, nearly all the drainage of the area converging to a point about 
half-way along its northern side. From the shelf just referred to the 
slopes of Benmore rise steeply for another 1,500 ft., the change in surface- 
features on passing from coal-measures to groywacke being most marked. 
The coal-measures rest unconformably on the greywackes, the slope of the 
basement beds being continued to the north-west as a well-preserved 
stripped surface, whereas on the south-east side the area is bounded by a 
fault whose features will be detailed later. 

The chief tributaries of Macfarlane Stream rise in the northern slopes 
of Benmore, and run in approximately north-western directions in sub¬ 
parallel channels incised in their lower reaches into the easily oroded coal- 
measures. As these channels enable a clear insight to be obtained into 
the structure of the area, a description of the beds occurring in each will 
be given. 

Tho extreme north-eastern end of the area consists of clays, sandy clays, 
and thin beds of lignite most of which is of low grade. This part is much 
disturbed by slip and covered with surface debris, so that it is impossible 
to obtain a definite idea of the relations of the various beds. The first 
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clear section is obtained in the bed of the creek farthest north-east. This 
rises in Benmorc and ruts the coal-measures—the upper portion almost on 
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the line of strike, and the lower part more in the direction of the dip. 
Haast enumerates in detail the beds occurring in the lower part of the 
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series, and the following is a summary of his record (see Section 1, although 
this is intended for the creek farther west):— 


1. Shales and porphyry conglomerate 

2. Bluish sandy clays 

3. Brown coal 

4. Ferruginous and white quartzose sands alter- 
f nating 

5. Clays, shales, sandy clays, and brown coal in 

small seams 

6. Brown coal, main seam 

7. Shales, clays, and sands, with occasional layers 

of brown coal 

8. Oyster-beds with intercalated clay .. 

9. Sands and shales interstratified, the former 

yellowish-green or greyish weathering pink 
and brown, with smell of 11 2 S, and crystals 
of gypsum 


60 ft. to 80 ft. 

15 ft. 

11 in. 

lift. 

7 ft. 

4 ft. 7 in. 

110 ft. (approx.) 
6 ft. 


60 ft. 


The uppermost beds exposed in this creek strike N. 10° W., and dip 
south-west at angles approximating 20°, but the lower beds swing round 
till they strike more to the north-west. At the top of the exposure the 
beds are much disturbed, slickensided, crushed, and apparently overturned 
along a line of fault, as if the greywackos had been thrust against them 
from the south-east. The two important beds in the series are the 
porphyry conglomerate, about which more will be said later, and the 
oyster-bed, which contains Ostrea dichotoma like that in the Glentunnel 
aroa of the Malvern Hills, and definitely correlates the two occurrences as 
being of the same age. 

The bed called by Ilaast a “ porphyry conglomerate ” is a conglomerate 
with a fine-grained matrix in which are pebbles of a rhyolite similar to that 
occurring on the ridge extending from Mount Misery, through the Rockwood 
Range, to Rakaia Gorge. The pebbles are small, the largest seen measuring 
about 2 in. in length, very well rounded, flatfish, with characteristic shingle 
shape suggesting long wear on a beach. Allowing for the smaller size of 
the pebbles, the conglomerate is similar to that which occurs elsewhere in 
the Malvern Hills at the base of the Cretaceous series, notably at Rakaia 
Gorge, White Cliffs, and on the south-eastern slope of Mount Misery; and 
its occurrence at Benmore is Boracwhat remarkable, since the nearest rhyolites 
in position are in the neighbourhood of High Peak, on the Upper Selwyn, 
nine miles away in a straight line, whereas Mount Misery is twelve miles 
distant. A similar conglomerate occurs in the basin of the Kowai at the 
bridge over the river, where there is a small exposure of coal-measures, 
this being the nearest recorded occurrence of a bed similar to that occurring 
at Benmore. It should be noted, however, that Hutton mentions the 
occurrence of a pebble of rhyolite in a conglomerate in the coal-measures 
at Craigieburn, near Lake Pearson (“ The Geology of the Trelissick or Broken 
River Basin, Selwyn County,” Trans . N.Z. Inst., vol. 19, pp. 398-99, 1887), 
and discusses its bearing on the form of the land when the beds were laid 
down. This pebble is in a collection at the* Canterbury Museum, and 
Hutton’s determination can be confirmed. 

A few chains to the north-west of this creek is another coming in from 
the slopes of Benmore, but in this the sequence cannot be seen as clearly 
(see Section 1). The rhyolite conglomerate occurs at the base, resting on 
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the greywacke, and this is succeeded by shales and sands with coal. After 
some intermission where the outcrops are quite hidden by surface accumu¬ 
lations, there are exposures on the western side of the gully which thb 
stream has worn, consisting of concretionary sands, well bedded, with 
layers of harder and softer material interstratified with sandy shales; some 
of the harder layers contain numerous sharks’ teeth. These beds strike 
N. 10° W., and dip to the west at angles of 15°. They are succeeded by 
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greensands, containing rounded concretions and hard concretionary layers 
of greensand, and these pass up into grey quartsose sands, light-green sands, 
and whitish sands, which close the sequence here. The topmoBt beds lie 
faulted against the greywacke, which has been pushed over the sands from 
the south-east. The fault-plane hades at an angle of 40°, and apparently 
runs north-east and south-west. The surface of the sand is indurated and 
much slickensided. It is impossible to determine the amount of the throw 
from the exposures. 
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On the western side of this gully three basic dykes occur. The most 
easterly of these is exposed in a face consisting of hard and soft sandstones. 
It is about 5 ft. wide, and strikes N. 5° E. A narrow band of altered 
material lies alongside the dyke. This appears to be the one referred to 
by Haast (loc. cit. t p. 45). Two other dykes also occur on the crest of the 
ridge dividing the basin of this creek from the next one lying to the west. 
These dykes may be part of one main intrusion, but as they appear on 
the surface they are quite distinct, and sands are exposed on the ground 
between them. One forms a small wall for a short distance, which runs 
N. 15° E., but the other is not defined whore exposed, although the slopes 
to the westward are covered with detached blocks over a considerable area. 
They have both been intruded into sands. 

The rock of which these dykes are formed is a very basic basalt. In 
a groundmass composed of feldspar laths, augite granules, and rather long 
individuals of magnetite with the skeletal outline ot ilmenite, there are 
many phenocrysts of olivine and augite, the former predominating in number. 
Some of these show signs of serpentinization, but they are usually fresh 
and colourless, or with cracks stained with oxide of iron. They, as well 
as the augite, frequently form aggregations. The rock does not show any 
close relation to the teschenitic varieties which occur at High Peak and 
at Rakaia Gorge, but is more closely connected with the basic rocks of the 
other areas of the Malvern Hills. 

The next creek to the west is the main source of Macfarlane Stream 
(see Section 2). On the north-west boundary of the outlier clays and 
shales with coal lie on the greywacke, but the country is much slipped. 
These beds are succeeded by sands and greensands, well exposed in a gullv 
coming in from the north, and also in a tributary coming in from Benmore 
on the south. The line of the former has been determined by a basaltic 
intrusion. On its south-east side shales at times carbonaceous, sandy 
shales with gypsum crystals and greensands, and sands with concretionary 
bands are exposed, striking north-east and dipping south-east at angles 
of from 35° to 40°. In the tributary from Benmore there are sands of 
varying colour—grey, brown with oxdized iron, green with glauconite, 
and yellowish-white passing into white—all dipping south-east at an angle 
of 30°, the whole thickness of the coal-measures in this part of the area 
being approximately 1,500 ft. These sedimentaries are intruded by a massive 
basalt sill. Where exposed in Macfarlane Stream it is 50 ft. thick, but it 
thins out when traced along the gully to the north, and does not appear 
on the surface on the north-west boundary of the area. It can be traced 
across country to the west of the main creek, and appears in a creek coming 
from a saddle in the extreme south-west corner of the basin. Although 
Haast looked on this occurrence of igneous rock as a surface flow, there is 
little doubt that it is an intrusion in the form of a sill. The following 
points are of importance in this connection : (1.) The contacts of both the 
upper and lower surfaces are intrusive contacts, the beds both above and 
below the mass being affected by its heat. (2.) It is not parallel to the 
stratification, but crosses it at a small angle. 

Haast evidently thought that all these igneous occurrences belonged 
to one great sheet, but the evidence clearly points to their discontinuity 
on the surface. 

Where the tributary creek from Benmore crosses the boundary of the 
coal-measures there is decided evidence of faulting on a large scale. 
No actual contacts can be seen, owing to debris slopes coming from the 
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greywacke, but on the line of the fault the greywacke is exposed some 
260 ft. to 300 ft. vertically above the line to which the coal-measures 
reach in the bed of the creek, and the fault-plane is in consequence almost 
vertical, if not actually in a reversed position. 

The chief tributary of Macfarlanc Stream farther west follows the strike 
approximately, but in the gullies coming in from the flanks of Benmore 
the upper sand and greensand beds are exposed in places, and the position 
of the south-east boundary suggests the continuance of the fault-line to 
the south-west. The width of the coal-measures narrows gradually on 
tracing them south-west, but they extend almost to the crest of the saddle 
at the head of the creek. In this creek the sill mentioned previously occurs 
about 250 yards above the junction, strikes nearly due east, and dips south 
at an angle of 40°. It underlies light-green sands. Immediately up-stream 
from it a gully comes in from the south, in which are exposed greensands 
with rusty-brown stain, grey sands, sandy shales, passing up into greenish 
and greyish sands, which arc* brownish and yellowish near the fault-line. 
These beds dip south-east 50°. 

No decided conclusion can be come to as to whether the area was 
glaciated or not. There is no reason why ice should not have invaded the 
head of the basin of Macfarlane Stream over the saddle which leads to the 
Rakaia Valley, especially as there is undoubted proof of the presence of 
glacier-ice lower down the Rakaia Valley having crossed ridges at a higher 
elevation than this saddle, and some of the features m the upper part of 
the basin can be attributed to ice-action. In the middle of the basin 
there are numerous large blocks of greywacke scattered over the surface, 
which suggest from their size and position that they have been carried by 
ice ; but there is a possibility—perhaps a remote one—that they have been 
shed from the slopes of Benmore at a time antecedent to the dissection 
of the weak Cretaceous beds on which they now lie, and it is just possible, 
though not probable, that they have been transported by agencies other 
than ice. 

The two special features of the area which have an interest not limited 
to the area itself are the occurrence of rhyolite conglomerate and also the 
positive evidence of faulting. With regard to the former, Hutton noted a 
difficulty, especially in the occurrence of the rhyolite pebbles at Craigiebum, 
and attributed its wide distribution to the action of a hypothetical river 
running from the Malvern Hills, past Benmore, through the Broken River 
basin, but he considered the form of the land-surface to be substantially 
the same as that at present existing. If, however, we take a more modem 
interpretation of the origin of the alpine region of Canterbury, with a stage 
during the middle Cretaceous after Jurassic folding, when it was reduced 
to a peneplain, then the features present no difficulty. The rhyolite pebbles 
have in that case travelled up a shore-line from their place of origin in the 
neighbourhood of the Misery-Rockwood ridge, or perhaps from farther out 
in the plains from an area of rhyolite now buried under Tertiary and 
Quaternary deposits. 

When this peneplain, with its cover of sediments, was raised at the* 
close of the Tertiary era the elevation was attended with faulting, and 
it is probable that this faulting continued down to a comparatively 
late recent date. In any case, this faulting is responsible for the major 
surface features of the Malvern Hills as they stand at present. From a 
study of the lie of the remnants of the Cretaceous coal-beading beds 
which are preserved in the valleys in the heart of the Malvern Hills a 
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well-defined series of subparallel faults may be inferred. These are as 
follow (see maps):— 

(1.) The faulted area where occurs the Cordy Flat Coalfield , now being 
worked at Steventon. The fault-line runs along the northern flank of the 
Cairn Range, and continues in a south-west direction along the northern 
side of Mount Misery. 

(2.) The area about Rockwood Station , whose position is determined by a 
fault which follows up the eastern side of the eastern branch of the Hororata 
River towards Phillips Saddle, and may be continued through it, since 
small patches of coal-measures occur on the north-eastern flank of Rocky 
Peak, and the form of the saddle suggests a structural origin. 

(3.) The Upper Selwyn basin , which is faulted down along the north 
side of the Flagpole Range on a line running past High Peak. A splinter 
of this fault probably occurs a little to the north-west, and this continues 
to the north-east into the basin of the Hawkins River behind Dalethorpe, 
where the well-marked stripped surface indicates a former extension of the 
coal-measures into the upper basin of that stream, the only visible sur¬ 
viving remnant being a small patch on a tributary coming in from the north 
just west of the trig, marked 2725. The stripped surface of the Hawkins 
area is a continuation of that of the Upper Selwyn area, since there is no 
break between the basins of the two streams, and the upper Selwyn River 
may at one time have flowed into the Hawkins. 

(4.) The bastn of the Kowai west of Springfield, where the fault-line runs 
along the base of the Russell Range, the fault-line or fault-line Bcarp being 
strongly indicated by the series of faceted spurs fronting the Kowai River. 
The line of fault runs in close to the small patch of exposed coal-measures 
near the Kowai Bridge, which are crushed and much disturbed stratigraphic- 
ally, while the hill slopes opposite on the lower spurs of Mount Torlesse 
are a stripped surface, which continues across the Waimakariri on to the 
downs behind the Woodstock Station, the greensands and undeilying beds 
containing Conchothyra and Trigonia , and other shells exposed in the bed 
of the river near Otarama being a part of the beds which have been faulted 
down. 

These problematical coal-measures have been covered up by the aggrad¬ 
ing gravels brought down by the Kowai and its tributaries. An extension 
of this fault-line probably follows after a slight tum along the south-eastern 
flank of the Benmore Range. The marked break in the topography all 
along the range, and the similarity in the form of successive ridges as they 
abut ag&inBt the sides of Benmore, are to be explained in this way, 
although there hardly appears to be sufficient evidence on which to base a 
positive statement of the existence of a fault. Its direction is nearly 
parallel with what may be regarded as definite fault-lines occurring in other 
parts of the area. 

This suggested fault would necessitate a change of throw from the 
north-west to the south-east side of the fault, a reversal of* displacement 
amounting to hundreds, if not to thousands, of feet. Such a change would 
be remarkable in a short distance. For these reasons the continuance of 
the Kowai fault along the south-eastern flank of the Benmore Range is 
somewhat doubtful. 

(5.) The Benmore area , described previously. If the suggested explana¬ 
tion of the origin of this area be correct, it is probable that the gap between 
the Big Ben Range and Mount Torlesse, through which passes the West 
Coast Road over Porter Pass, has been determined by faulting, and also 
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that this fault-line, cr a closely related one, may cross the Bakaia River 
above the junction of the Acheron, and account for the position of the 
Redcliff limestone-beds, with their underlying sands, these limestone-beds 
representing a deeper-water deposit as the sea transgressed over the area 
during mid-Tertiary times after the coal-measures had bjen laid down. 
In my paper on Redcliff Gully (Tram. N.Z . Inst., vol. 45, pp. 340-41, 1913) 
I had considered the possibility of the beds occurring there being con¬ 
nected with the limestones in the Broken River basin, and had decided 
against it. I do think, however, that they may be connected with the 
coal-measures of the Ben more area, and both may y be remnants of a more 
widely distributed covering-sheet of Tertiary sediments. 

The lines of fault indicated above are, with the exception of No. 2, 
thoroughly well authenticated, and No. 2 is probably correct. Their 
downthrow side lies to the north-west, but there is not sufficient evidence 
to show whether the faults are normal or reversed. The Benmore fault 
is certainly overthrust to the north-west, but faulting occurs at Rakaia 
Gorge where the overthrusting is to the south-east. Judging from the 
inclination of the beds and the separation of the outcrops of similar beds, 
the throw in certain cases amounts to thousands of feet, but with wide 
stretches, where no remnants of the covering beds occur, it is unsafe to 
determine throws from observations of dip and distance merely. Possible 
folding or change in the inclination of the strata forming the cover, even 
on a gentle scale, would render such calculations absolutely unreliable. 
A variation in the amount of vertical displacement along the line must also 
be expected. 

This system of faulting on subparallel lines results in the Malvern Hills 
and the country behind them having a surface characterized by sub¬ 
parallel ridges, which have a general N.E.-S.W. trend, parallel to the 
main lines of fault. Some faults, such as No. 4, depart somewhat from 
this direction, and have an orientation more to the E.N.E.-W.S.W., and 
there is a correspondingly change m the line of the ridge associated with it. 

On the north-west side of these ridges the slopes are generally steep and 
scarp-like, but on the south-east they are more gentle even where the 
covering beds have been stripped away. The maturity of the sculpture 
on these slopes varies considerably; in some cases the dissection of the 
surfaces has proceeded beyond the infancy stage, suggesting that either the 
original surface- i.e., the Cretaceous peneplain—was quite uneven when 
the covering beds were laid down, or that after having been stripped 
they have been exposed to erosion for a considerable period. In other 
cases the stripped surfaces are almost as flat as the sides of a well-pitched 
tent, and suggest a recent uncovering. It should be mentioned also that 
the stream-directions are in many cases determined primarily by the fault¬ 
lines, for their dominant trend is between north-east and east-north-east 
—that is, parallel to the faults, and also at the same time parallel to the 
strike of the weaker Cretaceous sedimentaries which have occupied the 
angle formed by the successive down-dropping of parallel blocks. 
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The no-called “ Railroad 99 at Rakaia Gorge . 

By A. Dudley Dobson, M.N.Z.8oc.(\E., and R. Speight, M.A., M.Sc., 

F.G.S., F.N.Z.lnst. 

[Read before the Philosophical Institute of Canterbury, 4th April , 7923; received by 
Editor , 7/fA April, 1923 ; separately , 2&A August , 7024.] 

Plates 05, 60. 

On pages 388-91) of Haast’s Geology of Canterbury and Westland (with plate), 
(Christohurch, 1879), there is a description of a peculiar landscape feature 
near Rakaia Gorge, locally known as the “ Railroad.” Haast describes 
this in some detail, and ascribes its formation to glacier-action, an explana¬ 
tion which presents serious difficulties some of which Haast, no doubt, 
clearly recognized—so that the joint authors of this paper have thought 
that the problem might very well be restated. The conclusions they have 
arrived at are the result of observations made separately on various 
occasions, and jointly during three recent visits to the locality. 

The feature referred to may be briefly described as resembling a broad 
railway-cutting, hence its name (see Plates 65 and 66). It is three miles 
long, about five chains wide at its upper end, six chains in its middle portion, 
and between six and seven—perhaps more—at its termination. It runs in 
a south-easterly direction from the top of the high bank of the Rakaia near 
the Bayfield Homestead, where the river has excavated its bed to a depth 
of sonic 600 ft. in gravels and old lake-silts, to the northern slopes of 
Bryant’s Hill, a rhyolite roche moutonnee near the lower end of the gorge. 
In this distance it climbs four old river-terraces, but ends at a slightly lower 
level as compared with that at which it starts. The first terrace is only 
about eight chains wide, but the features of the “ Railroad ” are not marked 
at this point. They begin to be distinct on the top of the next terrace, 
where the depression may really be said to commence (see Plate 66), and 
from this to the end the ground falls about 40 ft. according to aneroid 
readings; but it must be remembered that as each successive terrace is 
encountered there is a marked rise in the bed (Plate 65, fig. 2), and this is 
also the case near the end as Bryant’s Hill is approached, in the vicinity 
of which the terraces disappear. 

The depth of the depression below the level of the adjoiniug land- 
surface varies from about 20 ft. at a maximum on the top of the third terrace 
—it is 15 ft. on the top of the second terrace—to nothing on Bryant’s Hill; 
but it must not be assumed that the decrease is regular, since in one section 
the difference in level may be pronounced, while in any adjacent section it 
may be slight or absent. In general, the greatest depth appears to be just 
on the edge of a terrace, with a progressive diminution in depth as the 
depression is followed to the bottom of the next terrace, where its bound¬ 
aries may beoome quite indistinct. This peculiarity should be noted in 
connection with the features attributable to wind-action. Also, the* depth 
on opposite sides of the same section is not uniform. In general, it is 
greater on the side where the neighbouring land is at a slighter higher 
level than it is on the other side of the “ Railroad.” Thus there is no marked 
difference on the top of the second terrace, which is somewhat flat, and which 
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is mot by the line of the depression nearly at right angles; but in the case 
of the next terrace the circumstances are entirely different (see Plate 65, 
fig. 2). Here the angle between the line of the depression and that of 
the edge of the terrace is considerably less than a right angle, and on the 
north-eastern side the bank is much higher than on the south-western side ; 
whereas on the ridge leading up to Bryant’s Hill, where the slope of the 
ground is to the north-east, the bank is decidely higher on the south¬ 
western side. A distinctive feature is the presence of a raised bank on 
either side, somewhat like a natural or artifical river levee, with a height 
above the level of neighbouring land-surface ranging usually from 0 to 4 ft., 
but occasionally as much as 6 ft. Where it could be examined it proved 
to be formed of wind-blown material similar to the soil covering large areas 
of the Canterbury Plains. The accumulation of loose material iB most 
marked at the upper end nearest the river, whence plentiful supplies art* 
derived, partly from the present river-bed, and partly from the glacial 
silts of the old Rakaia lake, which occupied a depression behind the rock 
bar near the gorge immediately after the retreat of the ice. The fine 
material is swept from this area by the powerful north-west winds which 
are a notable meteorological feature of the district (note such names as 
“ Windwhistlc Point *' and 44 Wmdwhistle House ”). In none of the loose 
material did we see any angular blocks, although Haast says that they 
do occur sparingly. There is no doubt whatsoever that the formation of 
the levee must Ik* credited almost wholly to wind-action. 

The floor of the depression is covered with rounded and subangular 
blocks with an admixture of soil similar to that composing the bank. 
The soil is in places somewhat scanty, but occasionally it forms rough 
irregular mounds. These were considered by Haast to be morainic heaps, 
but those examined by us were rather ot the nature of dunes, such as occur 
now in places near the edge of the high terraces. There are similar banks 
of wind-blown material off the line of the “ Railroad ” to the west, where 
there is a considerable area of land from which the soil has been swept 
and deposited in irregular heaps at the bottom of an adjacent terrace. At 
this spot, too, as well as near the tops of gullies reaching up from the 
river-bed, there are long trailing mounds of loose material formed parallel 
to the direction of the wind, as well as irregular mounds lying across its 
path. The irregular ridges lying on the first terrace practically opposite 
the end of the depression may quite well be attributed to this eauBe, their 
alignment with the edges of the depression being perhaps a coincidence. 

However, in view of the widespread occurrence of morainic blocks in 
the neighbourhood, it is quite possible that some of the heaps in the floor 
of the depression may be morainic or may have a core of morainic material. 
In places, usually along the base of a terrace, the floor of the depression is 
swampy, the water which accumulates being due either to the formation of 
pond-like hollows in the dune-complex, or to the presence of a small Btream 
which has followed along the bottom of an old river-terrace, where the 
ground is, as a rule, somewhat lower. 

Perhaps the most remarkable feature of the " Railroad ” is the way it 
climbs the old river-terraces, and specially the third terrace, about three- 
quarters of a mile below the Bayfield Homestead. The terrace is here 
about 20 ft. in height, and the line of the “ Railroad ” turns of! at an angle 
of 15°, ascends the rise obliquely, and then reverts to its former direction 
(see Plate 65, fig. 2). Whatever the cause of this landscape feature, it is 
certainly of a date posterior to the formation of this terraoe and the others 
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which it crosses. The rise from the river over the first terrace noted by 
Ilaast is, in our opinion, somewhat delusive, and is due to the accidental 
formation of dunes in an approximate line with the edges of the depression. 
Finally, there is a point which must be noted as to variations in width— 
viz., the presence of a number of contractions due to reductions arranged 
in rectangular steps. These are excellently shown where the line of the 
depression edges away on climbing the terrace just referred to. 

The possible explanations of the origin of this landscape feature which 
should be considered arc as follows 

1. It is an old stream-bed. This is ruled out of consideration on account 
of the rising grade on meeting old river-terraces (see Plate 6B, fig. 2), and 
also on reaching the slopes of Bryant’s Hill. 

2. It is the bed of a glacier. If this is so the phenomenon is unique; but 
there are insuperable objections against this explanation. The side levees 
are, according to Haast, old lateral moraines, but they are composed almost 
entirely, even according to his own showing, of fine material, and are not 
formed of the angular blocks usually constituting moraine. Then, again, 
it is difficult to imagine the precise method by which a glacier eroded such 
a hollow, climbed terraces without appreciably disturbing the material of 
which they are formed, and finally occupied the crest of a ridge leading 
up to Bryant’s Hill. The most decided piece of evidence against a glacier 
origin is based on the fact that the phenomenon dates from a time posterior 
to the formation of the whole terrace-Bystem of the locality. These terraces 
are formed by stream-action in an area from which the ice had disappeared ; 
and they are to be attributed entirely to the work of streams issuing from 
the ice-front as it retreated up the valley. Had they been pre-glacial they 
could not have survived in their entirety the erosive action of the great 
glacier which passed over the ground between Mount Hutt and the Rock- 
wood Range, where the ice must have been from 1,000 ft. to 1,500 ft. deep 
(note the height of the faceted slopes of Mount Hutt in Plate 65, fig. 1). 
It is certain however, that there were at least two, probably several, periods 
of glacier advance and retreat, but these have not yet been definitely 
determined, and, in any case, the objections made to the glacier explanation 
will hold good even if the advance was of minor importance. If, then, the 
terraces are post-glacial, the phenomena must be post-glacial and cannot 
be credited to ice-action. 

3. It is due to wind-action. While admitting that wind is responsible 
for certain features, one cannot credit wind with forming an excavation 
with subparallel sides, three miles in length, and cut out of terrace-gravels, 
and perhaps out of underlying rhyolite. Although this rock is not visible 
in the floor, yet it certainly lies at ft shallow depth, judging from the 
neighbouring exposures, and it may be covered by a thin veneer of loose 
material in the track of the excavation. 

4. It is due to faulting. According to this explanation it may represent 
an earthquake-rent, such as can be seen near Glen Wye, on the upper Waiau 
River (see McKay, Report of Geological Explorations for 1890-91 , p. 16). 
If this explanation is correct, the depression can be t attributed to trough- 
faulting. This will explain the long subparallel margins, and the rectangular 
modifications of width can be regarded as due to fault splinters of the main 
fault-line. Although we think this explanation the most satisfactory, we 
have arrived at it largely by the method of exclusion, and not because there 
is positive evidence of faulting along the line. Evidence of dislocation was 
looked fpr where the upper end terminates on a h^gh cliff-like bank facing 
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the river, but the absence of any distinct bed which could bo used as a 
reference level made investigation unsatisfactory. The only bed which 
promised anything of value was a layer of large subangular boulders near 
the top of the bank, which no doubt formed the floor of an older river- 
channd now buried up by fine wind-blown material. There was, however, 
no sign of any dislocation in this layer, nor in the bands of finer material 
interstratified in the coarser gravels; but the conditions attending the 
deposit of gravel and silt in Ruch positions render them extremely unre¬ 
liable in* matters of this kind, and especially so where the exposures are 
not clear and where the slumping of incoherent beds from a high river- 
terrace is reasonably certain to have occurred. A local difference in level 
of the bed of large boulders just referred to may be attributed to river- 
scour when the bed was being laid down; it is also slightly off the line of 
the depression, which makes a turn of about 10° at its upper end, and as a 
result no clear exposure on its line occurs. The possibility of any supposed 
dislocation petering out must also be considered. The raised banks nearly 
on a line with the depression a re perhaps due to trails of wind-blown 
material which has come up a gully leading from the river-bed, and their 
alignment as they reach the level of the next terrace has been determined 
by the position of the margins of the depression, an agreement in line or 
arrangement which is well shown on the wind-scoured terrace to the west¬ 
ward, and which is connected in some way with the wind-eddies there formed. 

There is some faulting in the vicinity, for the rhyolite rocks in the 
gorge are extensively slickensided (in one place they have been pushed 
over undoubted glacial deposits); but this implies a movement with a 
N.E.-S.W. orientation. There is strong evidence that the Rakaia Valley 
is primarily of tectonic origin (see E. Dobson in his report for the year 
1866 on " The Possibility of constructing a Road through the Otira Gorge ” ; 
and Speight on “ The Orientation of the River-valleys of Canterbury,” 
Trans, N.Z. Inst., vol. 48, pp. 142-43, 1915). If this is so, then the axis 
of the deformation is oriented in a N.W.-S.E. direction, parallel to the 
general direction of the “ Railroad.’* 

It is thus possible that the movements may have continued down to 
a very late geological time. There are definite occurrences of recent dis¬ 
location on this line— e.y. % that recorded from the Waipara Valley by 
Speight and Wild (Trans. N.Z. Inst., vol. 50, pp. 76-77, 1918), as well as 
of dislocations on other lines- so it is not improbable that the phenomena 
may indicate such a movement. 

It is possible that the levees may have been formed as a result of lateral 
squeezing, but judging from the loose nature of the material of which they 
are composed they must be almost entirely attributed to wind-action. The 
line of the depression lies right in the direction of powerful winds which 
would sweep through it with considerable violence, bearing the fine material 
from the up-stream river-bed, and depositing a proportion of it on the 
margins where the force of the wind was less and friction greater; and the 
vigorous tussocks growing in the loamy soil would aid materially, when once 
they were established, in building up the levees by intercepting an increased 
amount of the wind-blown material swept through them. The greater 
height of the levees on the edge of a terrace, and it tailing away somewhat 
down-stream, so to speak, would easily be accounted for, as the action would 
be more pronounced just on the edge of the terrace, where local eddies 
would cause a dropping of the material more readily. 
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Some New Zealand Amphipoda: No. 5.* 

By Chao. Chilton, M.A., D.Sc., LL.D., &c., Professor of Biology, Canter¬ 
bury College, New Zealand. 

[Read before Ike Philosophical Institute of Canterbury f 5th December, 1923 ; received by 
Editor. 28th December , 1923; issued separately. 28th August., 1924. | 

Tetradeion crassum (Chilton). (Figs. 1 to 20.) 

Cyproidia ? crassa Chilton, 1883, Trans. N.Z . Inst ., vol. 15, p. 80, 
pi. 3, fig. 1. Tetradeion sp. typ. Stcbbing, 1899, Ann . Mag. 
Nat. Hist., ser. 7, vol. 4, p. 207. Tetradeion crassum Stubbing, 
1906, “ Das Tierreich" Amphipoda , p. 157. 

The original description of this species, drawn up in 1883, was based 
on two specimens only, the smaller of which, probably immature, was 
dissected. Since then numerous other s]>ecimens have been obtained 
from Lyttelton and other localities, and a fuller description is desirable, 
since the original account, though accurate enough as far as it goes, was 
defective in that it contained no reference to the mouth-parts and an 
important character—viz., the reduced condition of the fifth peraeopod— 
was overlooked. 

The species was provisionally placed under the genus Cyproidia 
Haswell, though it was pointed out at the time that it differed very 
considerably in the character of the side-plates. In this respect the 
species approaches closely to Stegocephalus and allied genera, but descrip¬ 
tions and figures of these were not available in New Zealand at the time. 
In 1899 Stebbing established the genus Tetradeion for the species, and gave 
the following diagnosis based on the original description:— 

“ Body short and stout, pleon shorter than peraeon. Head small, 
rostrum obsolete. Side-plates 1 to 4 together forming a continuous shield, 
the confronted margins of the contiguous side-plates neatly fitting, fourth 
much broader than first to third combined, fifth muoh broader than deep, 
fitting hind emargination of fourth, sixth and seventh concealed. Eyes 
well developed. Antennae 1 and 2 small. Antenna 1 the stouter, without 
accessory flagellum. Antenna 2, penultimate* joint of peduncle shorter 
than antepenultimate. Mouth-parts unknown. Gnathojwds 1 and 2 
equal, similar, imperfectly subchelate, fourth aud fifth joints slightly 
produced. Peraeopods 1-5 slender, character of second joint unknown, 
but expansion rendered needless by the great extent of side-plate 4. 
Uropod 1, rami shorter than peduncle, subequal. Uropod 2 reaching as 
far back as uropod 1, rami a little unequal. Uropod 3 not reaching so far 
back as the other pairs, stouter, rami deoidedly unequal. Telson entire, 
oval, short/’ 

To this must be added a note on the mouth-parts, which prove to be 
very similar to those of Phippsia gibbosa (Bars), and to the fact that the 


* Previous numbers of this series have appeared in Trane. N.Z . Inst, as follows * 
No. 1, vol. 52, p. 1; No. 2, vol. 53, p. 220; No. 3. vol. 54, p. 240; No. 4, vol. 55, p. 269. 
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fifth peracopod is small, entirely concealed by the greatly expanded side- 
plate of the fourth segment and consists of a small oval plate representing 
the basis followed by a minute joint which is all that remains of the rest 
of the limb. 

The following amended diagnosis of the genus may therefore be given:— 
Tetr&deion Stebbing, 1899. 

Body short and stout, smooth, head small. Side-plates J 4 togethei 
forming a continuous shield, the contiguous margins neatly fitting, fourth 
larger than first to third combined, fifth small, fitting into emargmation 
of the fourth, sixth and seventh obsolete. Antennae 1 and 2 small. Mouth- 
parts similar to those of Phtppsia, Qnathopoda 1 and 2 similar, not sub- 
ohelate, merus and carpus slightly produced, pro pod amall. Peraeopoda 1 
to 4 slender, basal ]omts not expanded, 5 greatly reduced, consisting of 
a small plate representing the basal joint Uropoda short. Telson oval, 
short, entire. 



The typical species, and at present the only one known, is Tetradexon 
crassutn (Chilton) (see references above), the diagnosis of which is included 
in that of the genus. 

Colour dark slate, sometimes with lighter patches on some parts of 
the body. 

Longth of body, in coiled position, about 3 mm.; greatest breadth, 
2 mm.; depth, 1*5 mm. 

Localities: Lyttelton Harbour, Oarnaru, and Hawke’s Bay. 

Remarks .—From the detailed description given below it will be seen 
that this speoies presents many similarities in the general shape of the 
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body, the mouth-parts, and other appendages to Phippsia gibbosa , but 
in that species the fourth and fifth peraeopoda are not covered by the 
fourth side-plate, and the fifth peraeopod, though smaller than the fourth, 
has all the joints perfect. 

It is evident that the genus Tetradeion must be placed in the family 
Stegocephalidae, coming close to Phippsia Stebbing (— Aspidopleurus Sara). 
Jt represents a further development along the same line, but has the fourth 
side-plate still more largely developed and concealing the sixth and seventh, 
and in consequence peraepod 5 is very greatly reduced. 

Detailed Description .—Body smooth, broad, and greatly swollen, side- 
plates of the first four segments much deeper than their respective 
segments and strongly convex, so that the appendages of the head and 
peraeon and the whole of the pleon can be concealed from view when 
the animal is coiled up the outline of the whole body then being ellipsoid. 

(Kg. 1.) 



Tetradeion crowum Chilton. 

Fio. 2.—First antenna. Flo. 5. - Lower lip, with extremity 

Fio. 3. - Second antenna. more highly magnified. 

Fiq. L—Mandible. 


First side-plate subtriangular in outline, its posterior margin very 
, convex; second Btrongly curved, narrow, only about one-fifth as wide 
as deep; third similar but less curved ; fourth enormously expanded, 
forming a large convex shield with anterior margin nearly straight and 
the rounded posterior margin extending as far as the hinder end of third 
pleon segment; fifth side-plate small, forming a small plate fitting into 
an emargination on upper margin of fourth ; sixth and seventh not 
developed, the whole of the corresponding appendages being covered by 
fourth side-plate. Head shorter than first peraeon segment; segments 
of peraeon subequal in length; first segment of pleon longer than 
second, third muoh shorter than second, lower margins of all three convex 
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and only slightly produced; fourth, fifth, and sixth pleon segments very 
small. (Fig. 1.) 

Eyes of moderate size, rounded, black. 

First antenna short and rather broad ; first joint of peduncle not 
much longer than broad, second about three-fourths as long as first and 
about two-thirds as broad, produced at upper anterior angle into a subacute 
tooth or lobe, third joint small, about half as long as second; flagellum 
about two-thirds the length of peduncle, about six-jointed, first joint 
nearly as long as the next three and probably formed by ooalesoenoe of 
third or fourth joints; all joints of flagellum bearing tufts of long hairs on 
posterior or inner margins. (Fig. 2.) 

Second antenna slender and longer than first, sharply bent backwards 
at end of first visible joint, which probably represents the third peduncular 
joint and is longer than the next two together, penultimate joint curved 
at base, about three-fourths as long as last joint of peduncle; flagellum 
six-jointed, about as long as last two joints of peduncle. (Fig. 3.) 



Tetradeion crasnum Chilton. 

Fw. 0.—First maxilla; outer lobe I Fig. 7.— Second maxilla, 

seen in profile. I Fio. 8.—Maxilliped. 


The mouth-parts prove to be very similar to those of Pkippsia gibbosa 
and in both genera have probably been modified in correlation with the 
enormous development of the side-plates and the habits of the animal 
arising in connection therewith. 

Mandible slender, elongated, nearly straight, cutting-edge formed of 
about six or seven short teeth; inner cutting-edge, spine row, molar 
tubercle, and palp entirely absent unless a long seta on the outer surface 
represents the palp. (Fig. 4.) 
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Lower lip slender, without inner lobes, outer lobes covered with 
numerous fine hairs, narrowing towards the extremity, which is produced 
on inner side into three or four teeth, the end one of which is much longer 
than the others. (Fig. 5.) 

In the first maxilla the palp consists of two subequal oblong joints, 
the terminal one bearing a tuft of six or seven setules; outer lobe not 
well seen and represented in side view in fig. 6, but apparently ending 
as usual in several stout setules and bearing fine hairs along margins; 
inner lobe very large, inner margin convex and fringed with a row of 
about fifteen to twenty setules with fine hairs between them. (Fig. 6.) 

The second maxilla with inner lobe broad, obliquely truncate at ex¬ 
tremity, which bears about twenty long setules and a tuft of fine hairs on 
outer margin near distal end ; outer lobe very slender and apparently jointed 
to a process extending outwards from base of inner lobe ; it is free from 
setae except at the extremity, which bears six very long setules, the ends of 
which appear to be hooked or barbed. This outer lobe probably forms a 
brush for sweeping food-particles from the maxillipeds and other mouth- 
parts towards the mandibles. (Fig. 7.) 



Maxillipeds with palp small and lobes very large; inner lobe narrow 
oblong, end truncate and bearing several stout setules and hooks, distal 
half of outer margin with thick fringe of long fine hairs ; outer lobe very 
broad, nearly semicircular in shape, its outer margin very convex, apparently 
turned inwards and fringed with a row of fine hairs, inner margin straight, 
surface near inner distal angle bearing several stout curved setules; palp 
formed of three subequal joints, the second produced on inner side into an 
oval lobe fringed with long setules and bearing a tuft at outer distal angle, 
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Tetradeion crawum Chilton. 


Flo. 11.—First peraeopod. 
Flo. 12.-—Second peraeopod. 
Flo. 13.—Third peraeopod. 
do. H.---Fourth peraeopod. 
do. 15.—Fifth peraeopod. 
Flo. 16.—First uropod. 


Flo. 17.- Second uropod. 

Fio. 18 .— f rhird uropod. 

Fig. 19.— Tclson and third uropod, 
seen from the Bide, 
do. 20.— Telnon detached from the 
body ami seen from below. 
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terminal joint narrow, curved, its extremity acute and probably repre 
senting the minute dactyl almost fused to the end of the propod. (Fig. 8.) 

First gnathopod with basal joint very long and narrow, much longer than 
rest of limb, its margins with a few short sctules and some long ones towards 
postero-distal angle, merus produced into a narrow lobe fringed with setules, 
carpus about as long as merus and with a similar but broader lobe, terminal 
joint probably representing fused propod and dactyl, curved towards the 
acute apex, .inner margin with a row of setules, outer margin with three 
setules or small tufts. (Fig. 9.) 

Second gnathopod similar to first but with lobe of merus broader and 
dactyl distinct from propod. (Fig. 10.) 

First peraeopod normal, its basal joint much shorter than rest of limb; 
merus longer than either carpus or*propod, its antero-distal angle produced 
into a small subacute lobe ; carpus and propod subequal, dactyl strong, 
curved, nearly half as long as propod; setules on different joints few and 
short. (Fig. 11.) 

Second peraeopod similar to first. (Fig. 12.) 

Third peraeopod with basal joint elongated, narrow, its posterior margin 
bearing a row of long hairs towards distal end, remaining joints similar to 
those of preceding peraeopoda. (Fig. 13.) 

Fourth peraeopod similar to third but with basal joint shorter and 
broader and bearing a row of long hairs extending along nearly the whole 
of posterior margin. (Fig, 14.) 

Fifth peraeopod greatly reduced and forming a suboval plate which 
probably represents the basal joint; posterior margin of this plate irregularly 
serrate towards distal end, surface bearing a row of short sctules running 
longitudinally down middle of joint; at end of the plate is a short oblong 
joint with two or three sctules at apex. (Fig. 15.) 

First uropod has basal joint greatly elongated, about twice as long as 
rami, which are equal in length and lanceolate in shape; a row of short 
setules on upper margin of basal joint and on outer ramus. (Fig. 16.) 

Second uropod similar but shorter, basal joint being one and a half times 
as long as outer ramus which is a little longer than inner. (Fig. 17.) 

Third uropod with basal joint stout and longer than outer ramus, inner 
ramus about two-thirds as long as outer, whole uropod almost or quite free 
from sctules. (Fig. 18.) 

The telson as seen in side view is triangular and projects dorsally ; when 
detached and viewed from below the area of attachment appears oval in 
outline, narrowing posteriorly, and the projecting portion as a plate narrow¬ 
ing somewhat to the broadly rounded extremity. (Figs. 19 and 20.) 
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The Recorded Calliphoridae of New Zealand (Diptera). 

By J. ft. Malloch, Washington, D.C. 

Communicated by Morris N. Watt, F.E.8. 

[Read before the Wanganui Philosophical Society, 28th October. 1921; received by Editor, 
10th October, 1923 ; issued separately . 28th August. 1924.] 

The following keys include all the genera and species of Calliphoridae that 
are known to me to occur in New Zealand and adjacent islands. The 
purpose in publishing the paper is to make available to New Zealand 
students of Diptera a means by which they may be enabled to identify the 
species of this group, no keys being available for this purpose except those 
published many years ago by the late Captain Hutton, which are not up to 
date in the matter of generic characters. 

The family contains species which have a vertical series of strong bristles 
on middle of the hypopleura below the mesopleural spiracle, the arista 
plumose to or almost to apex or to middle. The body-colour is generally 
bluish or greenish, sometimes brassy or bronzy. 

The family Sarcophagidae are most nearly related to this group, but the 
colour of the New Zealand species of the former is invariably greyish, the 
abdomen being checkered black and grey, and the thorax black vittate. 
The number of bristles on the area between the presutural dorsocentrals 
and humeral area in Sarcophagidae is either two or three, exclusive of the 
notopleural bristles, while in Calliphoridae there are generally five ; if less, 
the species is brilliantly blue-metallic-coloured. 

Key to (Jekeka. 

1. Eyes distinctly hairy 
Eyes bare 

2. Lower c&lyptra bare on dine above; a chitinized plate 

extending forward from anterior lower angle of 
Boutellum between lower oalyptra and lower margin 
of vertical part of hind-margin of mesonotum, which 
is more or less densely haired ; eyes of male much 
more narrowly separated than those of female 
Lower calyptra bare above; no hairy ohitinixed plate 
as above; eyes of male much more narrowly 
separated than those of female .. 

Lower calyptra more or less distinctly haired at least 
at base above; no hairy ohitinized plate extending 
from scutellum as described above 

3. Basal part of radial vein basad of humeral vein with 

short flue hairs above and behind; thorax and 
abdomen brillant blue; lower oalyptra with hairs 
on entire surface above. 

Basal part of radial vein without such hairs 

4. Eyes of male as widely separated as those of female, 

frons about one-third of the head-width; lower 
oalyptra haired on its entire surface above 
Eyes of male much more narrowly separated than those 
of female; lower calyptra long-haired above on 
basal half, bare on apical half 


CaUiphora Linnl (part). 
2 

Lucilia Linin'*. 

PoUenta Rob.-Desv. 

3 

Ckrysotnyia Rob.-Desv. 
4 

Xenocalliphora n. gen. 
CaUiphora Linn6 (part). 
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• Lucilia Linne. 

Only one species, caesar Linntf, has been reported, so far as 1 know. 

Pollenia Robineau-Deavoidy. 

Sepimentum Hutton can not be held distinct from Pollenia . Structurally 
and in chaetotaxy the genotypes of the two, which I have carefully examined, 
cannot be separated except in such details as are only specific and not generic. 
I would therefore sink Sepimentum as a synonym of Pollenia y and after 
examining the type specimens of Hutton’s two species I have arrived at 
the decision that demissum must be considered as a synonym of fumosum. 
The species will thus stand as below : 

Pollenia fumosum (Hutton). 

Sepimentum fumosum Hutton; Septimentum deni mum Hutton. 

The species is evidently common in New Zealand, as I have seen many 
specimens from Messrs. Watt and Fenwick. 

Chrysomyia Robineau-Desvoidy. 

I have seen only one species from New Zealand, rufifacies Macquart. 

The two species which occur in Australia, and which may yet occur in 
New Zealand, may be separated as below :— 

Antennae and face rufous; calypirae whitish, hind- 
margin of upper one and posterior half of lower 
dark brown or fuscous ; hairs and bristles of fourth 
abdominal tergite pale except at base of tergite dur fischscholz. 

Third antennal segment fuscous, face yellowish-red 
in front below; calyptrae entirely whitish ; all 
netulose hairs of fourth tergite black .. rvfifaciei Macquart. 

Xenocalliphora n. gen. 

Generic Characters . - Differs from CaUiphora in having the eyes separated 
by fully one-third of the head-width in both sexes, each orbit with two 
strong forwardly-directed supra-orbital bristles, and the lower calyptra 
haired on its entire upper surface, 

Genotype : CaUiphora eudypti Hutton. 

There are two species known to me from islands off the coast of New 
Zealand, and one from New Zealand. They may be separated by means of 
the key given below : — 

1. Thorax with two strong intra-alar bristles on each 

side; fore tibia with one strong posterior median 

bristle; legs black; abdomen metallic blue-' 

green, with very slight whitish pruinescence .. hortnnn Walker.* 

Thorax with but one intra-alar bristle on each side ; 
fore tibia with two rather closely placed posterior 
median bristles .. * 2 

2. Apices of femora and entire tibiae and tarsi rufous 

yellow; abdomen black, with a violet tinge and 

slight greyish pruinesoenoe on dorsum .. eudypti Hutton. 

Legs entirely black, sometimes the extreme apices 
of femora and the tibiae more or less brownish ; 
abdomen metallic blue-green, with slight greyish 
pruinesoenoe on dorsum .. .. anlipodti Hutton. 

I have examined only the type series of the last two, but have seen 
many specimens of the other from New Zealand, sent me by Mr. M. N. Watt. 

* Major Patton has examined the types of Walker's two species icela and hortona 
and finds them to be the same species. 
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C&lliphora Linne. 

This genus has been subdivided by some authors, but the genera Neo - 
poUenia , ParacaUiphora , and NeocaUiphora arc hardly entitled to subgeneric 
rank, certainly not to generic rank, if one applies the same criteria to the 
group as to others in the same family. The segregate with hairy eyes, Neo - 
ralliphora Brauer and Bergenstamm, is the most distinct, but structurally it 
is very similar to Calliphora ; and I am not inclined to favour a subdivision 
on a character which is not even of specific value in some allied groups. 

There are two segregates in New Zealand which have apparently escaped 
separation, and which are probably quite likely to receive attention at 
some future date. 1 cannot see that the erection of a new genus to receive 
the hairy-eyed species would benefit science, nor do 1 believe that such a 
course is advisable or permissible, so leave the genus with four species from 
this region. 

Kev to Specie*. 

1. Eyes hairy 
Eyes bare 

2. Palpi and a small rained spot on pleura in front of wing* 

base orange-yellow; hind-tibia with a rather close 
fringe of short setulac and bristles on entire length 
of Anterodorsal surface.. 

Palpi fuscous, no orange spot on pleura at bane of wings ; 
hind-tibia with 4 or ft short anterodorsal bristles .. 

3. Legs entirely black; venter of thorax and abdomen 

without conspicuous golden-yellow hairs; abdomen 
metallic blue, with greyish or whitish pruinesoence 
forming iridescent spots or oheokerings; lower 
calyptra fuscous, with white posterior border; 
bristles black 

Logs fulvous, tarsi fuscous; pleura, venter of thorax 
and of abdomen with golden-yellow hairs; abdo¬ 
men olivaceous, with brassy pruinesoence forming 
oheokerings; both calyptrae fulvous. bristles of 
legs in part fulvous 

Calliphora quadrimaculatus Swederus. 

1 have to sink as a synonym of this species cockaynei Hutton. I have 
examined the type specimen of the latter and find that it is identical with 
specimens which are undoubtedly quadrimaculatus, and that Hutton was in 
error in describing the colour of the abdomen as different from that of the 
latter. 

Calliphora aureonotata Macquart. 

I have seen only one specimen of this species, from Wanganui (Watt). 

Calliphora erythrocephala Linn6. 

I have seen this common species, from Wanganui (Watt). 

Calliphora villosa Robineau-Desvoidy. 

This is the species recorded by Hutton as laemica White. It is the 
genotype of Neopollen ia, but in my opinion is not separable from Calliphora. 
Common in New Zealand. 

N.B.—Hutton’s Calliphora antennatis does not belong to this family, 
but to the Anthomyiidae. 


2 

3 

tfuadrimarulatui Swederus. 
avreonotata Macquart. 

erythrocephala Litm£ 

villosa Rob.-Desv. 
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Studies on the Crane-flies of New Zealand: Part 1 —Order Diptera , 
Superfamily Tipuloidea. 

By Charles P. Alexander, Department of Entomology, Massachusetts 
Agricultural College, Amherst, Massachusetts, U.S.A. 

Communicated by J. W. Campbell. 

{Read before the Philosophical Institute of Canterbury , 6th December , 1923 ; received by 
Editor, 16th December , 1923: is wed separately, 28th August , 1924.] 

Introduction. 

The crane-flies, or Tipuloidean flies, are well known to all entomological 
students and collectors in New Zealand, passing often under the vernacular 
name of “ daddies ” or “ daddy-long-legs.” The designation of the southern 
Maori for these insects would seem to be te-tatau-o-te-whare-o-Maui , 
or, translated, “ the door of the house of Maui,” a derivation which is 
not readily explainable (Beattie, Trans. N.Z. Inst., vol. 52, pp. 53-77, 
1920). The general appearance of many of the groups and species in the 
Dominion is very striking as, for example, the magnificent orange-and- 
black species of Macromastix , the green Bpecies of the same genus, the 
abundant species of Gynoplisiia , the large and showy Cerozodiae with 
flabellate antennae in the male sex, and the relative abundance of species 
of Tanyderus , a very primitive genus which elsewhere has proven exces¬ 
sively uncommon. Our knowledge of the Tipuloidea of New Zealand 
received its greatest impetus upon the publication in the last volume of 
these Transactions of Edwards’s revision of the species, in which all of the 
species and data available at the time of writing the paper (1921) are most 
capably presented. 

The great increase in our knowledge of these flies during the past few 
years has rendered it advisable to publish a series of papers upon this general 
subject in which the more involved genera can be revised and figured, the 
detailed lists of species for the various provinces and districts given, the crane- 
fly fauna of the two Islands critically compared, and similar data presented. 
In the present article the writer wishes to outline the stages in the historical 
development of our knowledge of the crane-flies of the Dominion, and to 
append a bibliography of the papers relating to these flies that have been 
published to date. Moreover, since a great number of the species that 
have been described have been based upon a single sex, or even upon a 
single specimen, it now seems desirable to diagnose the opposite sex of certain 
of these species and to designate an allotypic specimen. These allotypes 
are discussed in the concluding portion of this paper. 

Chronological Development of our Knowledge %>f the Crane-fly 
Fauna of New Zealand. 

Never has the knowledge of the crane-fly fauna of a country been developed 
more rapidly and efficiently than has that of New Zealand during the past 
half-dozen years. This is due largely to disinterested collecting of virtually 
all of the entomological students of the country. At the end of 1918 the 
entire known Tipuloidean fauna of New Zealand consisted of but fifty-seven 
species; the total number now known to the writer is more than 350, and 
additions are constantly being made. 

21—Trans. 
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G. V. Hudson* veteran student of the insects of the Dominion, and himself 
the authority for several species of New Zealand crane-flies (1892, 1895, 
1913c, 1920c), 41 supplied the greater part of the material for the first serious 
efforts to make this fauna known. A small part of this material, together 
with additional specimens collected by Helms and Hutton in the South 
Island, became the property of Osten - Sacken, but were, unfortunately, 
largely undescribed by this pioneer student of crane-flies, the only species 
that he made known from this abundant material being Tanyderus forcipatus 
(1880), Cerozodia plumosa (1887), and Discobola dohmi and D. venuata (1894). 
The next Hudson collection was turned over to Captain F. W. Hutton, 
and made the subject of the first comprehensive report on these flies (1900). 
The total number of species recognized by Hutton at this time was forty- 
four, of which twenty-five are described as new in this paper. Other 
crane-flies described from New Zealand before the beginning of the twentieth 
century are few in number. The entomological collections of the voyage 
of the “ Astrolabe ” included no Tipulidae and very few Diptera, most of 
which are wrongly determined in the report. A few scattered species were 
described by Walker (1848, 1856), based largely on the collections made 
by Dr. Andrew Sinclair near Auckland in 1845. Schiner (1868) capably 
discussed the collections made by the entomologists of the expedition of 
the Austrian frigate “ Novara.” Nowicki (1875) described his Macromastix 
holochlora , collected by Edwards, and long sunk as a synonym of M. viridis 
(Walker) but now known to be distinct. JButler (1875) added the description 
of Dicranomyia fumipennis , based on a manuscript description by White. 
Hutton (1881) described Macromastix vvlpina , while in the same year 
Westwood characterised Qynoplistia wakefieldi . In 1882 Mik published an 
excellent account of the Diptera collected in the Auckland Islands in 1879 
by Krone. Kirby (1884) described several additional species collected by 
Sinclair. 

In 1902 Hutton characterized four additional Tipuloidea, increasing his 
list to forty-eight. Lamb (1909) described the crane-flies from the sub- 
antarctic islands collected by Hudson (1909). Alexander (1920) reported 
upon the Osten-Sacken collection of crane-flies kindly submitted by Dr. 
Walther Horn and now in the Berlin-Dahlem Museum. At about this 
same time Hudson sent to the British Museum a large portion of the duplicates 
of his fine collection of these flies, which were reported upon by Edwards 
(1923 a) in a paper that the present writer would characterize as being the 
most valuable review of this group of flies that has ever appeared. In this 
paper Edwards recognizes a total of 159 species, of whioh ninety-two are 
described as new. Seven additional species were supplied by Hudson and 
described by Edwards later the same year (1923 b). 

Subsequent collecting in the Dominion has demonstrated that Hudson’s 
collections, as studied by Edwards, were exceptionally rich in large and 
medium-sized species, but that the small and obscure forms were not so 
well represented. Thus the genus Mohphilus, of which only five species 
were known to Edwards, now includes more than fifty species, and bids fair 
to .become one of the largest genera in the Islands. The great increase in 
our knowledge of these small and medium-sized forms came subsequently 
to 1920, when Mr. Thomas R. Harris, in the North Island, *nd Mr. James W. 
Campbell, in the South Island, and others, became interested in collecting 
these flies. 


* Dates in parentheses refer to the bibliography. 
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The many lesser subsequent collections have been described in the series 
of papers by the writer cited in the bibliography (Alexander, 1921-23). 
M. Andr6 Tonnoir’s collections (1921-23) have not yet been recorded m 
print. 

Description of Allotypic Specimens of New Zealand Crane-flies. 

A considerable number of the crane-flies described by Hudson, Hutton, 
Edwards, Alexander, and others were represented by one sex only, some¬ 
times by a single specimen. It is very desirable that the opposite sex 
be made known, especially in the numerous cases where the descriptions 
were based upon the female. In the present paper the writer describes 
the unknown sex of certain of these species, many of which have now 
been found to be widely distributed in the Dominion. For the typo of 
this opposite sex the writer uses Muttkowski’B term “ allotype ” (Bull. 
Pub. Mm. Milwaukee , vol. 1, p. 10, 1910). Certain Americam entomolo¬ 
gists, especially those connected with the National Museum, have recently 
maintained that a specimen to be an allotype must be selected from the 
original series of specimens, cither co-types or paratypes. Muttkowski’s 
original description states, 41 If the protolog describes only a holotype male, 
the first female subsequently described is to be called the allotype.” The 
following year Muttkowski (Ann. Ent . Soc. Amer ., vol. 4, p. 207,1911) restated 
his opinion of an allotype, and made it clear that this type may be based 
upon material collected at any subsequent date to that of the type. Since 
this definition exactly fits the conditions met in the present paper, the 
writer can see no need for the term 44 neallotype,” proposed as a substitute 
term by the above-mentioned entomologists. 

In the following descriptions the Tillyard modification (Proc. Linn. 
Soc. N.S.W., vol. 44, pp. 633-718, 1919) of the Comstook-Needham system 
of wing-venation is used. The terminology of the parts of the male hypo- 
pygium is that of Crampton (Tram. Ent. Soc. Amer., vol. 48, pp. 207-26, 
1923). The figures of hypopygia are made from specimens cleared and 
mounted on slides. Allotypes described in the present paper are preserved 
in the writer’s collection. 

Tribe Limnobhni. 

Dicranomyia fasciata Hutton. 

1900. Dicranomyia fasciata Hutton, Tram. N.Z. Inst., vol. 32, p. 34. 

1923. Dicranomyia fasciata Hutton: Edwards, ibid., vol. 64, p. 277. 

Hutton’s type, a female, was from Christchurch: Edwards had no 
additional material. The species is widely distributed in the South 
Island (Canterbury, Westland, Otago, Southland), rarer in the North 
Island (Ohakune, Wellington). 

AUotype .—. Length, 6 mm.; wing, 9 mm. 

Rostrum and palpi dark brown. Antennae black throughout; flagellar 
segments oval, terminal segment more elongate. Head brown, grey- 
pruinose, especially anteriorly. Mesonotal praescutum grey with three 
brown stripes more or less confluent, anterior ends of lateral stripes bent 
Iaterad to margin of sclerite, restricting ground-colour to humeral triangles 
and a small lateral spot before suture; scutellum dark, caudal margin 
greenish-testaceous. Pluera brown, grey-pruinose. Halteres brown, base 
of stem broadly greenish-testaoeous. Legs dark brown, the ooxae sparsely 
pruinose, troohanters more greenish, tibiae and tarsi passing into black. 

21 * 
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Wings greyish subhyaline with extensive pale-brown markings, the more 
conspicuous being at origin of Rs, completely traversing cell R; at 
stigma; along cord and outer end of cell 1st M a ; slightly paler clouds at 
ends of longitudinal veins, most extensive in anal cells. Venation: 8c 1 
ending a short distance beyond origin of Rs, this distance slightly variable, 
Sc a just before this origin; m-cu shortly before the fork of M. Abdomen 
dark brown, posterior margins of outer steruites indistinctly palo; hypo- 
pygium dark. Male hypopygium (fig. 1) with basistyles cylindrical, each 
with squat hemispherical lobe on inesal face at base, this lobe terminating 
in small tubercle set with a pencil of setae; mesal face of basistyle pro¬ 
vided with numerous very long powerful setae. Ventral dististyle simple, 
a fleshy lobe unprovided with a rostrum ; dorsal dististyle a very strongly 
curved chitinizeri hook. Gonapophyses with mesal apical angle a slightly 
curved, feebly bifid, chitinized rod. 

Allotype, Glenorchy, Otago, altitude 1,200 ft.; 4th January, 1923 
(C. C . Fenwick). 

Dicranomyia aegrotans Edwards. 

1923. Dicranomyia aegrotans Edwards, Trans . N.Z. Inst., vol. 54, 
pp. 280-61, pi. 27, fig. 22 (wing). 

Edwards’s type was based on the female specimen mentioned, but not 
described, by Walker (List Dipt. Bnt. Mus., vol. 1, p. 45, 1848). The 
type-locality is unknown. Widely distributed in both Islands. 

Allotype.- . Length, 6*5 mm.; wing, 8*3 mm. 

Similar to female, differing as follows : Basal flagellar segments pyri¬ 
form, outermost passing into oval. Mesonotal praescutum with very 
broad and distinct medium brown stripe, lateral stripes paler and ill-defined, 
confluent internally with median stripe ; soutal lobes with dark centres. 
Pleura heavily light grey. Legs with femora rather uniformly dark brown,, 
tibiae and basitarsi a little paler. Wings as described for female; base 
of cell 2nd A strongly infuscated, coloration following dinted along vein Cu. 
Venation: Sc t ending just beyond origin of Rs, Scj some distance from 
its tip and very Bhort, Sc t alone about equal to m-cu ; Rs nearly three 
times basal deflection of R 4+5 ; cell 1st M a normally open by atrophy 
of m. Abdomen dark brown, including the hypopygium. Male hypo¬ 
pygium (fig. 2) characteristic of the species. Basistyles with the mesal 
apical angle produced caudad into slender finger-like lobe that terminates in 
two large setae and one or two smaller ones; mesal face of basistyle very 
densely setiferous. Dististyle single, simple, base enlarged, mesal face at 
apex produced into conspicuous, chitinized, slightly curved rostrum bearing 
two long spines just before mid-length, these spines directed strongly basso. 
Gonapopyses pale, mesal apical angle produced caudad into short black 
curved spine. 

Allotype, j, Ohakune, Wellington, altitude 2,060 ft.; 15th October, 
1921 ( T . R. Harris). 

Dicranomyia repanda Edwards. 

1923. Dicranomyia repanda Edwards, Trans. N.Z. Inst., vol. 54> 
p. 278, pi. 27, fig. 17 (wing). 

Edwards’s types consisted of three males—two taken by Hudson near 
Wellington, the third by Dr. Andrew Sinclair and mentioned but not 
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described by Walker (List Dipt. Brit. Mus ., vol. 1, p. 57, 1848). This 
very distinct and handsome crane-fly is widely distributed in both Islands. 

Allotype . $. Length, 10*5 mm.; wing, 13*4 mm. 

Differs from male only in the following respects: Basal segment of 
scape concolorous with remainder of antenna. Mesonotal praescutum 
almost covered by four nearly confluent black stripes, interspaces faintly 
pruinose ; lateral margins of praescutum reddish-brown. Pleura heavily 
covered with microscopic light-grey pubescence that appears like a bloom. 
Halteres ochreous, knobs dark brown. Legs with the brown femoral ring 
subequal in extent to the orange apex beyond it. Abdominal tergites 
dark brown, paler sublaterally near base of segments. Ovipositor with 
genital segment obscure orange ; tergal valves relatively small but straight, 
sternal valves ending near mid-length of tergal valves. 

Allotype, $, Ohakune, Wellington, altitude 2,060 ft.; 1st October, 1921 
(T. R. Harris). 

Dicranomyia nigrescens Hutton. 

19(X). Dicranomyia nigrescens Hutton, Trans. N.Z. Inst., vol. 32, p. 34 

1923. Dicranomyia nigrescens Hutton: Edwards, ibid., vol. 54, 

pp. 281-82. 

Hutton's type, a female, was from Wellington. Common in parts of 
Canterbury and Otago. 

Allotype — $ . Length, about 7 mm.; wing, 8*5 mm. 

Agreeing closely with Hutton’s brief description, differing chiefly in 
sexual characters. 

Median area of scutum a little paler than remainder of mesonotum. 
Femoral bases narrowly and indistinctly paler. Stigma scarcely darker 
than remainder of wing. Scj ending opposite origin of Rs, Scj alone shorter 
than m-cu; Rs arcuated at origin, about twice the basal deflection of 
r 4+# ; cell 1st M 2 short-rectangular, shorter than any of veins issuing 
from it; m-cu at or close to fork of M. Abdomen brownish-black, includ¬ 
ing hypopygium. Male hypopygium (fig. 3) with ninth tergite distinctly 
bilobed, median area near caudal margin with abundant setae. Basistyles 
small, mesal face of each produced into conspicuous stout lobe. Ventral 
dististyle large and fleshy, mesal face produced into short rostrum armed 
with two subcqual erect spines, situated not far from base. Dorsal disti- 
style a gently curved spine that narrows gradually into an acute point. 
Oonapophyscs with mesal apical angle produced caudad into a gently 
curved lobe. 

Allotype, $, Glenorchy, Otago, altitude 1,200 ft.; 4th January, 1923 
(C. C. Fenwick). 

Discobola gibbera Edwards. 

1923. Discobola gibbera Edwards, Trans. N.Z. Inst., vol. 54, p. 286, 
pi. 28, fig. 29 (wing). 

Edwards’s type, a female, was from Tisbury, Southland, collected in 
1915 by Philpott. The fly has since been taken in the Provinces of 
Wellington, Westland, Canterbury, and Southland. 

Allotype. — 3. Length, 8*5 mm.; wing, 9*5 mm. 

Generally similar to female, differing as follows: Median area of prae¬ 
scutum broadly dark brown, widening behind and suffusing posterior 
sclcrites of mesonotum. Mesopleura almost entirely shiny black. Abdo¬ 
minal tergites brownish-black, caudal margin distinctly, median area more 
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Male Hypopygia of Spxcrxs of New Zealand Crane- pubs. 


1. Dioranomyia fasciola Hutton. 

2. D. aegrdane Edwards. 

3. D. nigrescent Hutton. 

4. DiecoMa gibbera Edwards. 

5. Molopkilus crucijerus Alexander. 

8. M, pnkhenimus Edwards. 

7. if. parmUus Alexander. 

8. if. phitpotti Alexander. 

9. Amphineurns hami Edwards. 

10. Ganomyia nigrohaUeraia Edwards. 


11. Amphinevrus subfatuus Alexander. 

12. A. fatuus (Hutton). 

13. Aphrophila neozelandica (Edwards). 

14. Pdyymoria nigrocincia (Edwards). 

15. FAmnopHileUa seroUna (Alexander). 

16. GynopUatia pedestris Edwards. 

17. G. arthuriana Edwards, f* 

18. Atarha viridiccior Alexander. 

19. A. filicomis Alexander. 

20. Elephantomyia zralandica Edwards. 


4, aodeagus. 
b, basistyle. 
d, dististyle. 

«»interbasal process. 


Explanation op Symbols. 
i.d., inner dististyle. 


left basistyle. 
Id., left dististyle. 


o.d, outer dististyle. 
r.fc., right basistyle. 
r.</., right dististyle. 
t, 9th tergite. 
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diffusely obscure yellow; steruites similar, but dark areas more* confined 
to sides of sclerites. Male hypopygium (fig. 4) with ninth tergitc feebly 
emarginate caudally, median area without setae. Basistyles about as long 
as ventral dististyle, mesal face produced caudad into cylindrical lobe that 
narrows gradually to apex, which is slender and attenuated. Ventral 
dististyle moderately fleshy, rostrum bearing two ehitinized projections, 
apical one more spine-like but bearing two tiny setae, the other projection 
subapioal, feebly expanded at apex; what may represent dorsal dististyle 
is a small, almost straight rod at base of outer face of ventral style. 
Qonapophyses slender, apical angle produced into a long, feebly sinuous 
point, the two apophyses togethor appearing lyriform. 

Allotype, <J, Governor's Bay, Christchurch, Canterbury; 27th November, 
1922 (J. F. Tapley). 


Tribe Eriopterini. 

Molophilus multicinctus Edwards. 

1923. Molophilus multicinctus Edwards, Trans. N.Z. Inst., vol. 54, 
p. 295. 

Edwards’s types, males without exact data, collected by Wakefield in 
1880. The fly is one of the commonest and most widely distributed species 
of the genus in the Islands, having been taken in Wellington, Westland, 
Canterbury, and Otago. 

Allotype. —$. Length, about 4 mm.; wing, 4 mm. 

Differs from male only in sexual characters. Antennae brownish-black 
with shorter flagellar verticils. Mesonotum dark brown, sides of pronotum 
pale yellow. Femoral annuli yellowish-white, other rings pure-white; 
basitarsal ring occupying little more than half length of segment. 
Ovipositor with tergal valves elongate, acicular, rather strongly upeurved, 
tips acute; sternal valves straight. 

Allotype, 2, Coal Creek Track, Greymouth, Westland; 13th February, 
1923 (T. R. Harris). 


Molophilus cruciferus Alexander. 

1922. Molophilus cruciferus Alexander, Ann . Mag. Nat . Hist . (9), 
vol. 9, p. 147. 

The type, a female, taken by Miller in Thermal Springs region, 
Auckland. The fly is now known to occur in parts of Auckland and 
Wellington. This species, as well as the three following, belong to a large 
and difficult aggregation of New Zealand crane-flies that I have called the 
plagia&us group. The members arc separated chiefly upon combinations 
of size and coloration, venation, and the details of structure of the male 
hypopygium, especially the shape of the basal dististyle, although the outer 
dististyle, apical spine of the basistyle, and the aedeagus furnish additional 
details. 

Allotype.—#. Length, about 3*6 mm.; wing, 4 mm. 

Differs from female chiefly in sexual characters. Pleural region damaged 
in the unique type, very conspicuous, dorsal pleurites covered by broad 
brownish -blaok longitudinal stripe, ventral pleurites and mesostemum 
yellowish, silvery pruinose. Male hypopygium (fig. 5) as in plagiatus group ; 
apical beak of basistyle a moderately elongate chininized spine. Outer 
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dististyle relatively slender, apex bifid, lateral arm dilated into a blade, 
mesal arm a gently curved obtusely rounded lobe. Basal dististyle con¬ 
spicuous, appearing as a broad flattened blade, apex feebly expanded into 
spear-shaped structure, lateral margin of head thus formed with a series 
of about a dozen acute and slightly recurved teeth ; this appendage is 
darkened, though not blackened, except on basal third which is pale. 
Aedeagus relatively short and stout, apex suddenly narrowed. 

Allotype, Ohakune, Wellington, altitude 2,060 ft.; 10th October, 
1921 (T. R. Hams). 


Molophilus pulcherrimus Edwards. 

1923. Molophilus pulcheirmus Edwards, Tram . N.Z. Imt ., vol. 54, 
p. 295, pi. 28, fig. 45 (wing). 

Edwards’s type, a female, taken at Wellington in December by Hudson. 
This beautiful little crane-fly is now known to be widely distributed in 
both Islands (Auckland, Wellington, Nelson, Westland, Canterbury, Otago). 

Allotype. <J. Length, 3*2 mm.; wing, 4 mm. 

Generally similar to description of female, differing as follows: Scutal 
lobes with dark centres; scutellum shiny brownish-black. Fore femora 
dark, except at extreme base, densely covered with appressed black setae 
so fore femora appear black in contrast with other legs. Abdomen dark 
brown, hypopygium brownish-ochreous. Male hypopygium (fig. 6) with 
basistyles relatively stout, each terminating in chitinized beak that bears a 
small shoulder before apex. Outer dististyle chitinized, deeply bifid, outer 
branch weakly toothed at apex. Basal dististyle a stout, almost straight, 
chitinized rod that terminates in a powerful spine directed laterad, mesal 
face before this spine with abundant appressed spinulae; a small spine 
on lateral face of style near two-thirds length. Aedeagus long and slender, 
almost straight, gradually narrowed to acute apex. 

Allotype, <J, Mount Ruapehu, Wellington, altitude 4,500 ft.; 27th 
February, 1922 (T. R. Harris). 


Molophilus parvulus Alexander. 

1922. Molophilus parvulus Alexander, Ann. Mag. Nat. Hist. (9), 
vol. 9, p. 146. 

The types, females, were from Ohakune, taken in November, 1920, by 
Harris. 1 have not seen this species except from this locality. 

Allotype. —<f. Length, about 2*8 mm.; wipg, 3*4 mm. 

Base of R 2 +a very faint to atrophied. Male hypopygium (fig. 7) with 
apex of basistyle produced into long slender chitinized spine, surrounding 
base of which are numerous small setae which pass into larger setae on 
face of style. Outer dististyle relatively short and stout, bifid at apex, 
lateral arm a conspicuous flattened blade, apex dilated and truncate, 
extreme outer angle weakly toothed; mesal or inner arm an acute curved 
spine, apex acute; basal half of this style pale. Basal dististyle pale, 
only apical third blackened, tapering gradually to acute gently curved tip, 
before apex with sparse appressed denticles. 

Allotopotype, £, Ohakune, altitude 2,060 ft.; 1st December, 1922 ( T . R. 
Harris). 
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Molophilus philpotti Alexander. 

1922. Molophilus philpotti Alexander, Ann . Mag. Nat . (9), 

vol. 9, pp. 146-46. 

The types, females, were taken in the Province of Nelson by Philpott. 
The species occurs in both Islands. 

AUotype. —(J. Length, about 3*7 mm.; wing, 4*4 mm. 

Very similar to female, differing chiefly in sexual characters. Antennae 
short, flagellum dark brown. Abdomen more uniformly brownish-yellow 
than in type. Male hypopygium (fig. 8) with apical spine of basistyle 
relatively short and only feebly chitinized, not blackened. Outer disti- 
style very much as in M. cruciferus , the stem stouter. Basal dististyle 
pale, only extreme tip darkened, apex suddenly narrowed and provided 
with sparse appressed denticles that pass into small setae basally. Aedeagus 
long and slender, straight. 

Allotype, St Mount Ruapehu, Wellington, altitude 3,700 ft.; 6th 
January, 1922 ( M . N. Watt). 


Amphineurus (Nothormosia) homi Edwards. 

1923. Amphineurus homi Edwards, Trans. N.Z. Inst., vol. 64, p. 294, 
pi. 28, fig. 44 (wing). 

Edwards’s type, a female, was from Wellington, collected by Hudson. 
The fly is very common, occurring in both Islands (Wellington, Canter¬ 
bury, Otago). 

AUotype. —(J. Length, about 2*8 mm.; wing, 6 mm. 

Differs from female chiefly in sexual characters. Head dark grey. 
Antennae elongate, longer than body, dark brown, scapal segments a 
little paler; flagellar segments fusiform, near mid-length of each with 
numerous elongate erect verticils. Mesonotum greyish-brown, sides of 
praescutum somewhat darker ; pseudosutural foveae elongate, shiny black. 
Halteres dark brown, base of stem conspicuously ochreous. Legs with 
coxae and trochanters testaceous ; femora brown. Abdomen dark brown, 
genital segment brighter brown. Male hypopygium (fig. 9) with ninth 
tergite heavily chitinized, appearing as two divergent chitinized horns. 
Basistyles relatively Btout, outer apical angle produoed caudad into slender 
digitiform setiferous lobe nearly as long as longest dististyle. What 
appears to be a basal dististyle, but may be an interbasal process, is a 
long, sinuous, heavily-chitinized rod, directed caudad, apex acute. Outer 
dististyle complex, longest element a pale elongate blade arising from an 
enlarged base whose surface appears squamose, at its base with a small 
curved chitinized appendage, apex expanded into truncate hatchet-shaped 
blade, outer margin with acute spine (thumb). Aedeagus pale basally, 
strongly bent before apex, subtended on either side by flattened blade¬ 
like gonapophyses which terminate in a slender black spine; viewed 
dorsally or ventrally, apical third of each gonapophyse more blackened 
than base and bent strongly mesad so tips are nearly contiguous on 
median line. 

Allotype, <f, Obakune, Wellington, altitude 2,060 ft; 3rd November, 
1921 (T. R . Harris). 
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Amphineurus (Nesormosia) subfatuus Alexander. 

1922. Amphineurus subfatuus Alexander, Ann. Mag. Nat. Hist . (9), 
vol. 10, pp. 87-88. 

The type, a female, was taken at Ohakune, Wellington Province, by 
Harris. The fly is known only from this province. 

AUotype.—$. Length, about 5 mm.; wing, 7 mm. 

Agrees closely with type female, differing only in sexual characters. 
Male hypopygium (fig. 11) with ninth tergitc (t) squarely truncate, deeply 
split medially by a narrow incision, surface and margins of lobes finely 
spiculose, lateral shoulders more spinous, fiasistyles with asymmetrical 
dististyles, as in subgenus. Right basistyle (r.b.) produced apically into 
long curved black spine arising from an enlarged setiferous base ; the single 
dististyle of this side (r.d.) an irregular darkened blade, the surface with 
small scattered setiferous punctures and bearing a small glabrous wing¬ 
like projection. Left basistyle (l.b.) is produced apically into a very 
strongly clavate fleshy lobe not unlike that found in A. fatuus , but is 
extended into a weak spine. Dististyles of left side two in number, the 
outermost (o.d.) a chitinized rod, apical half slender, strongly curved and 
bearing a hyaline setiferous membrane in its concavity; second or inner 
style (i.d.) an acicular rod, sparsely hairy especially on mesal face near 
base, apex very feebly dilated. Gonapophyse (g) a pale-yellow blade that 
gradually narrows to apex, surface densely setiferous. Aedeagus (a) nearly 
as in A. fatuus, narrowed immediately before apex. 

In A. (N.) fatuus (Hutton) (fig. 12) the asymmetry is less marked, 
apical lobes of basistyles (6) being nearly alike on the two sides ; dististyle 
of right side (r.d.) is bifid, the two arms closely appressed, the obtuse 
arm with tiny setiferous punctures. The two dististyles of left side very 
dissimilar in shape, the outermost (o.d.) heavily chitinized, narrowed into 
a beak that is bent strongly upon itself and acutely pointed; face of 
this style with a series of comb-like teeth or pegs ; second or inner style 
(t.d.) an acicular rod profoundly bifid, the two arms unequal. What 
Edwards describes as the aedeagus seems rather to be a gonapophyse (g ), 
the other being much reduced. The true aedeagus (a) is very similar to 
that found in sulfatuus. Ninth tergite (t) has lateral lobes long, obliquely 
truncate, margins and apices of lobes smooth. 

Allotopotype, <f, Ohakune, Wellington, altitude 2,060 ft.; 22nd Novem¬ 
ber, 1922 ( T . R. Harris ). 

The degree of asymmetry in male hypopygium of the two species of 
Nesormosia is very surprising, being somewhat more marked in subfatuus 
than in fatuus because of the conspicuous difference in apical lobes of 
basistyles. From specimens of subfatuus reoeived from Mr. Hudson and 
collected at the time and place of capture of the type of A. (N.) nioeinervis 
Edwards, I am strongly of the opinion that the latter name must be 
placed in the synonymy of subfatuus. 

Gonomyia (Lipophleps) nigrohalterata Edwards. 

1923. Gonomyia (Lipophleps) nigrohalterata Edwards, Trans. N.Z. Inst., 
vol. 54, p. 290, pi. 28, fig. 38 (wing). 

Edwards’s type, a female, was taken at Auckland in September, 1906, 
by WeschA The flv is not uncommon in the central and northern 
portions of the North Island. 
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Allotype. —<f. Length, about 4*5 mm.; wing, 5-5 mm. 

Agrees closely with female. Rostrum scarcely brightened. Scutellum 
bright yellow; postnotum darkened on posterior half. Pleural stripe narrow 
but conspicuous, extending from cervical sclerites to postnotum. Abdominal 
tergites dark brown, sternites and hypopygium obscure yellow. Male 
hypopygium (fig. 10) with basistyles relatively small, apex of each pro¬ 
duced caudad in blunt, setiferous lobe. Dististyles two—one a blunt, fleshy, 
setiferous lobe that terminates in a powerful fasciculate seta, the other 
more chitinized, with a short acute black spine near mid-length, this spine 
shorter than the apex of style beyond it. Gonapophyses slightly asym¬ 
metrical, long and slender. Dististyles of one side broken, and it cannot 
be stated whether or not the hypopygium is asymmetrical as in the related 
0. ( L.) longispina Alexander. 

Allotype, <f, Taumarunui, Auckland; 24th December, 1922 (T. R. 
Harris). 

Astelobia rufa (Hudson). 

1895. Tijnula rufa Hudson, Trans. N.Z. Inst., vol. 27, p. 294. 

1900. Qnophotnyia rufa Hutton, ibid., vol. 32, p. 39 40, pi. 4, 
fig. 13 (wing). 

1920. Onophomyia rufa Hutton: Hudson, ibid., vol. 52. pp. 32-33, 
pi. (col.) 1, figs. 7-9 (larva, pupa, adult). 

1923. Gnophomyia (Astelobia) rufa Edwards, ilnd., vol. 54, p. 298, 
pi. 28, fig. 48 (wing). 

Hudson’s types, males, were taken in dry forest near Wellington. 
Although Edwards discussed the female sex, he did not designate a specimen 
as allotype. 

Allotype Length, 28 mm.; wing, 19-3 mm. 

Characters as in male, differing only in sexual characters. Tergal 
valves of ovipositor long and slender, acutely pointed, strongly upeurved 
beyond mid-length. 

Allotype, $, Wilton’s Bush, Wellington ; 15th November, 1908 (G. F. 
Hudson). 

Described from a perfect specimen in my collection, received through 
the kindness of Mr. Hudson. 

Aphrophila neozelandica (Edwards). 

1923. Onophomyia (Aphrophila) neozelandica Edwards, Trans. N.Z. 
Inst ., vol. 54, p. 298, pi. 28, fig. 47 (wing). * 

Edwards’s type is a female, taken at Otira Gorge by Hudson. The 
species is widely distributed in both Islands, being known from Wellington, 
Nelson, Westland, Canterbury, and Otago. 

AUotype. —<J. Length, 6*5 mm.; wing, 11*5 mm. 

Agrees closely with female. Flagellar segments cylindrical. Femora 
paler basally. Abdomen purplish-black, extreme caudal margins of seg¬ 
ments indistinctly paler, this better marked on subterminal segments. 
Male hypopygium with basistyles relatively stout. Single dististyle (fig. 13) 
is a broad, flattened blade, apex terminating in two acute teeth and a 
more obtuse lobe ; caudal or outer margin on basal third is densely provided 
with coarse black setae directed strongly basad; surface of blade likewise 
provided with setae and microscopic setulac. Base of aedeagus densely 
Bet with conical spinulae. 

Allotype, A, Glenorchy, Otago, altitude 1,200 ft.; 4th January, 1923 
(C. C. Fenwick). 
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Tribe Hexatomini. 

Nothophila fuscana (Edwards). 

1923. Ulomorpha fuscana Edwards, Trans. N.Z. Inst., vol. 54, p. 305, 
pi. 29, fig. 54 (wing). 

Edwards’s type, a male, was taken near Wellington in April. The 
species occurs in both Islands, flying late in the season. 

AUotype. —Length, 11 mm.; wing, 11*3 mm. 

Very close to male, differing chiefly in sexual characters. Head greyish- 
brown. Praescutal stripes confluent. All tergites margined caudally with 
buff. Wings fully developed, as in male. Ovipositor with long, slender, 
gently upcurved tergal valves. 

Allotype, $, Wellington; April, 1922 (0. V. Hudson). 

Nothophila nebulosa (Edwards). 

1923. Ulomorpha nebulosa Edwards, Trans. N.Z. Inst., vol. 54, 
pp. 304-5, pi. 29, fig. 53 (wing); pi, 33, fig. 143 (hypopygium). 

Edwards’s types, males, wore from near Wellington, taken m April by 
Hudson. Like the preceding species, the fly is a characteristic late-suihmer 
or fall species, but so far has not been taken except in the near vicinity of 
the City of Wellington. 

Allotype.- $. Length, about 12 mm. ; wing, 12*7 mm. 

Generally similar to the male, differing as follows : Wings fully developed, 
as in male. Ovipositor with tergal valves as in preceding species; sternal 
valves stouter than tergal valves, short and nearly straight. 

Allotype, ?, Wilton’s Bush, Wellington; 20th April, 1922 ( G. V. 
Hudson). 

Polymoria nigrocincta (Edwards). 

1923. Limnophila nigrocincta Edwards, Trans. N.Z. Inst., vol. 54, 
pp. 312-313, pi. 29, fig. 59 (wing). 

Edwards’s type, a female, was taken at Wainuiomata, Wellington, m 
December, 1920, by Hudson. The fly is widely distributed in both Islands 
(Wellington, Nelson, Canterbury, Otago, Southland). 

AUotype. —9- Length, 10 mm.; wing, 11 mm. 

Generally similar to female, differing chiefiy in sexual characters. 
Antennae relatively short, about as long as thorax alone, scape and basal 
segment of flagellum ochreous, flagellum brownish-black. Scutal lobes 
conspicuously dark brown. Abdomen dark brown, the hypopygium obscure 
yellow, lobes of ninth tergite brownish-black. Male hypopygium (fig. 14) 
with ninth tergite produced medially, emarginate posteriorly, lateral lobes 
triangular, hairy. Basistyles relatively stout; dististyles two, both small; 
outer dististylc a small flattened blade that terminates in curved blackened 
spine, margin of blade setiferouB; inner style much longer than outer, base 
enlarged and provided with coarse setae, distal portion slender, apex obtusely 
rounded, surface with microscopic sotulae. Interbasal process chitinized, 
boomerang-shaped, narrow outer end subacute at apex. Aedeagus long 
and narrow, basal two-thirds with lateral wing, slender apical third gently 
curved. Gonapophyses appearing as very large flattened blades, almost 
transparent in mounts, outer apical angle produced caudad into more slender 
lobe that is obliquely truncated at apex. 

Allotype, <}, Ohakune, Wellington, altitude 2,060 ft.; 12th November, 
1921 (T. R. Harris). 
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Limnophilella serotina (Alexander). 

1922. Limnophila serotina Alexander, Insec. Inscit. Menst ., voL 10, 

pp. 202-3. 

The type, a female, was taken in the Riooarton (Deans) Bush, Christ¬ 
church, Canterbury, in April, 1922, by Oourlay. The fly is known only 
from Canterbury and Westland. 

AUotype. —<J. Length, 11 mm.; wing, 12*4 mm. 

Generally similar to female, but of more delicate, ethereal build, not 
unlike L. delicatula (Hutton), which I consider to be closely allied. 

Characters as in female, differing as follows: Antennae of moderate 
length, about as long as combined head and thorax; scapal segments 
ochreous, flagellum dark brown, basal segments a trifle paler. Abdomen 
reddish-brown with dark-brown subterminal ring that includes segments 7 
and 8. Male hypopygium (fig. 15) with basistyles relatively stout, with 
sparse relatively short setae; dististyles two, united at extreme base; outer 
style dilated into a wing on basal half, surface with microscopic setulae, 
apical half more narrowed and terminating in setiferous beak, before apex 
on outer margin with a broad flattened glabrous tooth ; inner style a little 
shorter, of nearly uniform width throughout, apex obtuse. Gonapophyses 
appearing as conspicuous divergent horns. Aedeagus short and stout, the 
apex bifid. 

Allotype, tf, Punakaipe, Westland ; 27th February, 1923 (T. R. Harris). 
Cerozodia paradisea Edwards. 

1923. Cerozodia paradisea Edwards, Trans. N.Z. Inst., vol. 54, 

p. 328, pi. 30, fig. 93 (wing of 3). 

Edwards’s types, males, were from the vicinity of Lake Wakatipu, Otago. 
The fly is known only from Otago and Southland. 

Allotype. —Length, 25 mm.; wing, 3*8 mm. 

Characters as in male, differing as follows: Antennae 26-segmented, 
terminal two segments closely united and possibly to be interpreted as being 
a single segment; flagellar segments 1-13 with distinct branches, the longest 
about one-half longer than segments that bear them; flagellar segment 14 
protuberant on lower face but not otherwise produced. Head yellowish- 
grey pruinose. Praescutal stripes three, light yellow, interspaces brown; 
scuteuum and postnotum light grey. Halteres ochreous, knobs dark brown. 
Legs with coxae light-grey pruinose; legs with femora dark brown, tibiae 
and tarsi paler brown, terminal tarsal segments infuscated. Wings rudi¬ 
mentary, light brown, costal margin near base, and outer edge, darker 
brown. Venation distorted. Ovipositor with basal shield varnished, yellow, 
with longitudinal oblique brown markings. Tergal valves of ovipositor long 
and slender, gently upeurved. 

AUotype, ?, Hunter Range, near Lake Manapouri, Southland, altitude 
4,000 ft.; 1st to 7th January, 1923 (S. Lindsay). 

Gynoplittia pedestris Edwards. 

1923. Qynoplistia pedestris Edwards, Trans. N.Z. Inst., vol. 54, 
p, 317. 

Edwards’s type, a female, lacked exact data, but, since it was coUected 
by Wakefield, was presumably from Canterbury. The discovery of this 
fly in large numbers by CampbeU and Gourlay within the limits of the City 
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of Christchurch, as discussed in the appended account, indicates that the 
type-locality is very probable. The fly has not been taken elsewhere. 

AUotype .—<}. Length, 14 mm.; wing, 2*5 mm. 

Characters as in female, differing as follows: Antennae 16-segmented, 
formula being 2 + 2 + 8 + ♦ ; basal pectinate segments in spiral align¬ 
ment ; pectinations Bhort, the longest about three times length of segment 
that bears it. Head light grey, centre of vertex suffused with dark brown. 
Mesonotal praescutum pale brown, anterior end of median Btripe and 
posterior ends of lateral stripes better indicated, brown, the latter passing 
on to scutal lobes; median area of remainder of mesonotum light grey. 
Pleura dusted with grey. Wings rudimentary, yellowish, more infuscated 
outwardly, without distinct pattern Abdomen reddish-brown, tergites 
with slightly darker median stripe and with dark-grey sublateral margin; 
stemites largely dark grey. Hypopygium reddish. Male hypopygium 
(fig. 16) with basistyle simple, stout, mesal face with abundant setae ; mesa! 
face at base with smooth hemiovate black lobe. Outer dfctistyle a flattened 
blade, broadest at base, apex on outer margin produced into conspicuous 
blaok spine, remainder of apex squarely truncated, not projecting beyond 
spine, margin weakly serrulate; outer dististyle without setae; inner 
dististyle slender, inner or mesal face near mid-length bulging and provided 
with setae, apex beyond this base slightly bent, provided with numerous 
setigerous punctures and with a short stout spinous seta on inner margin. 
Gonapophyses slender, before mid-length bent strongly upon themselves, 
tips weakly expanded. Aedeagus slender, Btraight, base dilated, apex bifid. 

Allotype, (J, Christchurch, Canterbury, altitude 30 ft.; 18th October, 
1921 (£. S. Qourlay). 

This is the only species of Oynoplistia so far described in which both 
sexes are nearly apterous. I am greatly indebted to Mr. Gourlay for the 
accompanying discussion of the conditions under which these flies were found. 

“ This little lot is the result of one half-hour’s collecting at the locality 
indicated on the labels in the bottles. The flies are fairly plentiful on a 
hot day, and are not only like harvest-spiders (Phalangiidae) in appearance, 
but are also similar in their movements, each having the same peculiar 
springy gait. They delight in hanging on tall gross-blades without a move¬ 
ment, basking in the sun. Associated wkh this species to-day were two 
other Tipulidae, the relative abundance of the three being indicated by the 
following figures: Oynoplistia pedestris , 50 per cent.; bimnoph&a skusei , 
35 per cent.; Holorusia novarae , 15 per cent. In their breeding-grounds 
the soil is a rich, black, peaty humus, and though wet is not slimy. The 
river (Avon) flows through the centre of the city and the locality is about 
five minutes’ walk from the Square. This is the only locality from which 
I have collected this species [to which was later added Johnson’s Fish-pond, 
Opawa, Christchurch-—a single male on 12th February, 1922], and this 
particular stretch is about 100 yards long by 2*5 yards in width at its broadest 
point, so they seem to have a limited range. I have not observed particularly 
whether they are to be found in other similar places along the river, but no 
doubt this will be the case.”--(JS. S . Qourlay ). 

Gynoplistia sackeni Alexander. 

1920. Oynoplistia sackeni Alexander, Insec . Inscit . Afenst. } vol. 8, 
pp. 125-26. 

The type, a male, was collected at Wellington in June, 1895, by Hudson. 
This integrating species has been taken only in the Province of Wellington. 
The fly appears to be a characteristic winter and early-spring species. 
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Allotype .—9. Length, 14 mm.; wing, 4 mm. 

Female differs from male chiefly in sexual characters. Antennae 
16-segmented, basal eight flagellar segments with short branches, the 
longest not exceeding segment that bears it; lower face of ninth flagellar 
segment slightly produced. Basal segment* of scape sparsely pruinose; 
second segment pale brown ; flagellum black throughout. Mesonotal prae- 
scutum buffy, the colour largely concealed by three slightly darker stripes; 
remaining sclerites of mesonotum more pruinose. Wings greatly atrophied, 
as indicated by above measurements, being long and slender, strap-like, dark 
brown with base more yellowish. Venation distorted but recognisable. 
Tips of femora and tibiae narrowly infuscated; tarsi largely brown. 
Abdomen more or less pruinose, caudal margins of segments brighter 
brown. Ovipositor with valves very long and slender, especially the gently 
upeurved tergal valves. 

Allotype, 9 , Ohakune, Wellington, altitude 2,060 ft.; 30th September, 
1921 (T. R . Harris). 

Gynoplistia fuscoplumbea Edwards. 

1923. Gynoplistia fuscoplumbea Edwards, Trans. N.Z. Inst., vol. 54, 
p. 318, pi. 35, fig. 165 (hypopygium). 

Edwards’s type, a male, was from Wellington, collected by Hudson. 
The fly is well distributed in the Province of Wellington. 

Allotype. —?. Length 15 mm.; wing, 11 mm. 

Generally similar to male, differing as follows : Antennae 17-segmented, 
basal nine flagellar segments with short branches, the longest scarcely 
exceeding in length segments that bear them ; basal segment of scape 
heavily pruinose; second segment ochreous at apex; flagellum with 
branches black. Rostrum and head grey, vertex infuscated on either 
side of pale median line. Praescutal stripes fairly well defined. Femoral 
sutitcrminal pale rings faint to nearly obsolete. Wings fully developed, 
more yellowish than in male; wing-tip scarcely infuscated. Ovipositor 
with valves very long and slender, tergal valves gently upeurved. 

Allotype, 9 , Ohakune, Wellington, altitude 2,060 ft.; 2nd December, 1922 
(T. R. Harris). Taken in copula with male and pinned together. 

Gynoplistia incisa Edwards. 

1923. Gynoplistia incisa Edwards, Trans. N.Z. Inst., vol. 54, 
pp. 318-19, pi. 35, fig. 166 (hypopygium). 

Edwards’s type, a male, was from Wellington, collected by Hudson. 
The species occurs in both Islands. 

Allotype.— 9. Length, 16 mm.; wing, 12 mm. , 

Generally similar to male. Antennae 17-segmented, basal ten flagellar 
segments with relatively elongate branches, the longest being about one- 
half longer than segment that bears it; terminal five segments simple. 
Rostrum brownish-ochreous. Scapal segments of antennae ochreous; basal 
two flagellar segments pale basally, apex and branches brownish-black. 
Head dark grey, lighter behind antennal bases. Mesonotal praescutum 
with lateral stripes very distinct but median stripe barely indicated, 
as in male, faintly divided by median dark vitta. Subterminal orange 
annulus of femur paler and less conspicuous. Wings fully developed; 
apex not so heavily infuscated as in male. Ovipositor with tergal valves 
long and slender, especially the gently upeurved tergal valves. 

Allotype, 9, Ross, Westland ; 19th February, 1923 ( T . R . Harris). 
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Gynoplistia arthuriana Edwards. 

1923. Oynoplistia arthuriana Edwards, Trans . N.Z. Inst., vol. 54, 
p. 319, pi. 30, fig. 75 (wing). 

Edwards’s type was from Arthur’s Pass, Canterbury, at 3,000 ft., col¬ 
lected by Hudson. The species is known only from this general region. 

Allotype .— V. Length, 11*5 mm.; wing, 10 mm. 

Characters as in female, differing as follows: Antennae 17-segmented, 
the formula being 2-(-2-f-8+5> basal pectinate branches being in spiral 
alignment; longest branches between three and four times the length of 
segments that bear them. Head grey, vertex suffused with rich brown. 
Mesonotal praescutum with median stripe almost concolorous with ground¬ 
colour, margined laterally with brown; lateral stripes distinct. Abdomen 
dark brown, basal lateral region of individual tergites lighter brown. Male 
hypopygium (fig. 17) with caudal margin of ninth tergite very feebly 
concave medially. Basistyles relatively short and stout, simple, mesal 
face grooved, adjoining margins and apex on mesal face densely provided 
with long coarse setae that become small to obsolete on outer face at base 
of sclerite ; a small pale unarmed tubercle on mesal face of scleritc at base. 
Outer dististyle a flattened blade ; some distance before apex on outer 
face with a small black tooth ; apex gently Berrulate to crenulate ; inner 
dististyle shorter, just beyond mid-length gradually narrowed to slender 
feebly setiferous apex. Gonapophyses closely subtending small curved 
aedeagus, each apophyse trifid at apex. 

Allotype, <J, Otira Gorge, Westland ; 10th January, 1920 ( J. W . Campbell). 

Atarba (Atarba) viridicolor Alexander. 

1922. Atarba ( Atarba ) virtdicolor Alexander, Ann. May . Nat. Hist. 
(9), vol. 9, p. 308. 

The type, a female, was taken by Harris at Ohakune in October, 1921. 
The fly is at present known only from this general region. 

Allotype. —<J. Length, about 5*8 nun.; wing, 7-3 mm.; antennae, about 
11 mm. 

Generally similar to female, differing chiefly in sexual characters. 
Antennae very long, nearly twice length of body, elongate-cylindrical 
flagellar segments with numerous delicate erect setae distributed throughout 
their length. Green coloration of body is faded into a fawn-yellow, coxae 
remaining green. Abdominal tergites brown, sternites paler; a subterminal 
dark-brown ring. Male hypopygium (fig. 18) with basistyles very long and 
slender, surface setiferous, especially mesal face ; immediately before apex 
on mesal face with low setiferous tubercle. A single dististyle, this very 
remarkable and suggestive of the origin of the double dististyli of most 
Tipulidae; style is a pale, curved blade, apex obtuse, just beyond mid¬ 
length on outer face with a slightly shorter densely spinous lobe; the 
appearance thus presented is much as though the two styli were originally 
a unit and were now in process of division. Interbasal process small, 
pale, apex truncate. Gonapophyses appearing as slender strongly curved 
horns, directed cephalad, thence mesad, caudad, and finally laterad in almost 
a circle. Aedeagus relatively short, twisted at base, apex obtuse. 

The more widely distributed Atarba (Atarba ) filicornis Alexander 
exhibits a very different type of hypopygium (fig. 19). Ninth tergite 
deeply emarginate posteriorly, the relatively slender lateral lobes thus 
formed being provided with long coarse setae. Basistyles shorter and stouter, 
subapical tubercle more slender; interbasal process very small. Dististyle 
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deeply split, outer arm a slender chitinized rod, apex aoute, margin smooth 
or nearly so, except at base where is borne a very powerful bifid spine, with 
a tiny double spinule ip its axil; inner arm of dististyle subequal in length, 
slender, pale, with sparse tiny setae. Aedeagus long, gently curved upward, 
with row of papillae along its face. Oonapophyses of either side bifid, tip 
of each arm densely tufted with golden spinous setae. 

Allotopotype, <J, Ohakune. Wellington, altitude 2,060 ft.; 13th November, 
1921 ( T . R. Harris). 

Elephantomyia ze&l&ndica Edwards. 

1923. Elephantomyia zealandica Edwards, Trans . N.Z. Inst ., vol. 54, 
p. 288, pi. 28, fig. 35 (wing). 

Edwards’s type, a female, was from Lake Wakatipu, Otago, collected 
in 1906 by Hudson. The fly is now known to be widely distributed in 
both Islands. 

AUotype. —<J. Length, excluding rostrum, 5*5 mm.; wing, 6*5 mm.; 
rostrum alone, about 4 mm. 

Similar to female, differing only in sexual characters. Median praescutal 
stripe very distinct on anterior half of sclerite, becoming obliterated behind. 
Abdomen with subterminal dark-brown ring, including segments 7 and 8. 
Male hypopygium (fig. 20) with basistyles stout, setiferous, more densely 
so on mesal face. Dististyles two, small, outer style a straight slender 
heavily chitinized rod slightly narrowed toward apex, which is weakly 
toothed; inner style a little longer and stouter, fleshy, apex slightly curved, 
surface setiferous. Oonapophyses almost transparent m balsam mounts, 
curved near mid-length, apex obtuse; besides this pair of apophyses are 
two other pairs on either side of base of aedeagus. Aedeagus stout, slightly 
coiled. 

Allotype, (J, Waipori, Otago, altitude 2,000 ft.; 5th December, 1921 
(W. Q. Howes). 

Tribe Tipulini. 

Dolichopeza (Dolichopeza) atropos (Hudson). 

1895. Tipula atropos Hudson, Trans. N.Z. Inst., vol. 27, p. 295. 

1900. Dolichopeza atropos Hutton, ibid., vol. 32, p. 24, pi. 3, fig. 1 
(wing). 

1923. Dolichopeza atropos Edwards, ibid., vol. 54, p. 331. 

Hudson’s unique type, a male, was taken at Terawhiti, near Wellington, 
while hovering about a cave (a gold-mining shaft, according to Edwards}. 
Hutton redescribed the unique type. Edwards had not seen a specimen. 1 

AUotype. —?. Length, 15 mm.; wing, 15 mm. 

Female agrees well with male, differing chiefly in sexual characters. 
Antennae nearly as long as thorax; basal segment of scape pale brownish- 
testaceous; second segment of scape light yellow; flagellum black; 
flagellar segments each with slight nasal swelling provided with short 
verticils. Vertical tubercle conspicuous, entire, pale-fulvous, contrasting 
markedly with remainder of body. Mesonotal praescutum with a slightly 
paler stripe on either side of aarker median line; short lateral stripes 
likewise paler than ground-colour. Ovipositor with short stout valves, 
tergal valves straight. 

Allotype, 9, Queenstown, Otago; 4th January, 1923 (0. O. Fenwick). 

This is the largest of the four New Zealand species of the genus thus 
far described. The fulvous vertical tubercle was not mentioned in either 



Alexander.— Studies on the Crane-flies of New Zealand , 


659 


Hutton’s or Hudson’s descriptions. In order to be certain of the identity, 
specimens were submitted to Mr. Hudson, who very kindly compared them 
with his type and reports them identical. 

Macromastix submontana Edwards. 

1923. Macromastix submontana] Edwards, Trans . N.Z. Inst ., vol. 54, 
p. 346. 

Edwards’s type, a female, was from Mount Cleughearn, in the Hunter 
Mountains, Southland, collected in 1916 by Philpott. An additional 
series from the same general locality was taken in January, 1923, by Stuart 
Lindsay. 

Allotype .—<}. Length, 16 mm.; wing, 20 mm. 

Agreeing closely with type female. Antennae short, black throughout, 
only 11-segmented; penultimate and antepenultimate segments Bmall, 
terminal segment larger and nearly twice the length of preceding segment. 
The type female, which is in writer’s collection through the kindness of 
Mr. Philpott, likewise has 11-segmented antennae as given by Edwards. 
Thoracic setae creamy-white. Basal half of abdominal tergite 2-deep 
fulvous-orange, narrowly divided medially by a black longitudinal vitta. 
Male hypopygium black, including dististyles. Ninth tergite with caudal 
margin emarginate. 

Allotype, <J, Hunter Range, near Lake Manapouri, Southland, altitude 
4,000 ft.; 1st to 7th January, 1923 (S. Lindsay). 
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Descriptions of New Zealand Lepidoptera . 

By E. Mbyrick, B.A., F.R.S. 

Communicated by 6. V. Hudson, F.E.S., F.N.Z.Inst. 

[Head before the Wellington Philosophical Society , 26th September , 1923 ; received by 
Editor , 10th October , 1923 ; issued se/tarately, 28th August, 1924. t 

The following species were received through the kindness of my friend 
Mr. 6. V. Hudson, amongst other material generously sent for study. 


Tortrix orthocopa n. sp. 


Tortrioidae. 


<$ $. 18-21 mm. Head, palpi, thorax whitish-ochreous. Forewings sub¬ 
oblong, costa in J with moderate fold from base to J, tennen sinuate, 
hardly oblique; pale ochreous, sometimes tinged brownish ; markings 
variably tinged lilac and edged with dark-brown streaks; edge of basal 
patch very oblique, on costal half obsolete; edges of central fascia nearly 
straight, very oblique, anterior from J of costa to f of dorsum, posterior 
from beyond middle of costa t-o termen above tornus, sometimes a lighter 
spot edged posteriorly with one or two dark strigulae occupying anterior 
part of central fascia on costa ; costal spot very faint, edged anteriorly by 
a very oblique brown striga, sometimes faintly continued sinuate to middle 
of tennen: cilia pale ochreous, two brownish lines more or less marked. 
Hingwings, J whitish-grey, ^ ochreous-grey-whitish, a very few small cloudy 
greyish flecks ; cilia concolorous. 

Wellington, in January; four specimens. Between lUjris and loro- 
yramma , but distinct from both. 


Ochetarcha n. g. 

Palpi rather slender, curved, ascending, with appressed scales, terminal 
joint extremely short. Thorax with posterior crest. Forewings, 2 from 
before |, 3 from angle, 7 to tennen. Hindwings without cubital pecten ; 
3 and 4 connate, 5 approximated, 6 and 7 short-stalked. 

Type, miraculosa Meyr. Having received a second example of this, I 
find that veins 6 and 7 of hindwings have a well-developed common stalk; 
this stalk is really present also in the first specimen, but so extremely short 
that I overlooked it. Hence the species cannot bo referred to Olindia, 
and requires a new genus. 


Ochetarcha miraculosa Meyr. 

The second specimen has the upper part of the dark arched marking 
of forewing absent, so that the arch is represented by two fasciate streaks 
from dorsum rather converging, the anterior reaching § across wing, the 
posterior $. 

*Oecophoridae. 

Borkhausenia idiogama n. sp. 

cf$. 16-16 mm. Head and thorax bronzy-grey, orbits in c? pale- 
yellowish. Palpi grey, in <£ suffused pale-yellowish towards base, apex of 
second joint whitish. Antennal cilation of <J 1. Abdomen dark grey, in 
anal tuft and exserted genitalia whitish-ochreous, in $ a short whitish- 
ochreous scale-tuft beneath from praeanal segment, ovipositor exserted, 
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filiform. Forewings light grey, irregularly and suffusedly irrorated oohreous- 
whitish or light yellow-ochreous, especially posteriorly, a few scattered dark- 
grey scales; plical stigma blackish-grey, beneath it in ? an oblique spot of 
whitish suffusion; an inwardly-oblique streak of dark-fuscous suffusion 
from tornus, its apex indicating second discal stigma: cilia pale grey, 
suffusedly mixed or mostly suffused pale ochreous-yellowish. Hindwings 
dark grey; cilia grey. 

Mount Egmont, in January ; three specimens. 

Atomotricha prospiciens n. sp. 

c J. 20 mm. Head and thorax ochreous-whitiah, shoulders more ochreous. 
Palpi ochreous-whitish, towards base irrorated dark fuscous. Forewings 
elongate, termen very obliquely rounded; ochreous-whitish partially suf¬ 
fused pale yellow-ochreous and sprinkled fuscous, dorsal area more whitish ; 
a thick streak of dark-fuscous suffusion from base of coBta along fold to 
near middle of wing, with a blackish dot at its apex and one on its lower 
edge at J of wing, fold beyond this suffused white to near tornus; discal 
stigmata represented by circles of brown suffusion of which upper half is 
mixed blackish, these connected by a curved white streak, beyond second 
a blotch of white suffusion, above and before second some fuscous suffusion 
extending to costa; a dark-fuscous line from near costa at j to near tornus, 
angulated in middle and zigzag above this, connected with costa by a spot 
of brownish suffusion ; some brownish suffusion along upper part of termen : 
cilia whitish-ochreous, base white. Hindwings and cilia ochreous-whitish. 

Dunedin, in December (taken by C. E. Clarke); one specimen. Next 
iaogama. 

Tineidae. 

Rhathamictis n. g. 

Head loosely rough-haired; ocelli posterior; tongue absent. Antennae 
in <J moderately ciliated, basal joint short, with slight pectcn. Labial 
palpi moderate, porrected, second joint rough-scaled beneath, terminal 
joint short, loosely scaled, obtuse. Maxillary palpi short, slender, 3-jointed, 
folded laterally. Posterior tibiae rough-scaled above. Forewings 2 from g, 
3 from angle, 7 to termen, 8-10 approximated, 11 from before middle. 
Hindwings 1, elongate-ovate, cilia f; 2-7 tolerably parallel. 

An interesting form, probably aculeate and allied to Lampronia. 

Rhathamictis perspersa n. sp. 

cJ. 14 mm. Head, palpi, and thorax grey. Forewings elongate, apex 
rounded-obtuse, termen obliquely rounded; dark purple-grey; scattered 
whitish-ochreous dots and stngulae—viz., about 7 transverse strigulae from 
costa, several in disc, a dot at apex, and about 15 small irregular dots in 
dorsal area: cilia purplish-coppery. Hindwings dark purple; cilia grey. 

Wellington, in March; one specimen. 

. T ^ , Nepticulidab* 

Nepticula progama n. sp. 

$. 5 mm. Head white, occipital hairs yellowish. Thorax white, dorsally 
irrorated blackish and grey. Forewings white; basal fourth irrorated 
grey and blackish; irregular pale-grey costal and dorsal blotches irro- 
jratod blackish beyond middle, meeting in disc; an apical greyish blotch 
irrorated blackish, leaving apex itself whitish: cilia whitish-grey, round 
apex whitish, basal half sprinkled blackish. Hindwings and cilia grey. 

One specimen, “ locality uncertain,” but apparently very distinct. 
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Notes and Descriptions of New Zealand Lepidoptera. 

By Alfred Philpott, Assistant Entomologist, Cawthron Institute. 

[Read before the Kelson Philosophical Society, 10th October , 1023; received by Editor, 
13th October, 1923; issued separately, 28th August, 1921.] 

As the present paper describes several obscure species, it has been thought 
advisable to figure not only the male genital structures of the new species, 
but also those of some closely related forms. The characters of the lcpi- 
dopterous genitalia have not been previously used to any extent in the 
discrimination of species in New Zealand; it may be useful, therefore, to 
give a brief account of the methods of procedure. 

Owing to the fact that the genital armature is usually more or less 
withdrawn within the preceding segments, and, where protruding, is fre¬ 
quently hidden beneath a covering of scales, it is of little use attempting 
the examination of dry material. It iB necessary to remove the whole, or 
the apical portion, of the abdomen, and to soften and clear the parts. 
This is a very simple process and takes but little time. If the abdomen 
be gently levered upwards with a pin or dissecting-needle it will usually 
break off readily at its junction with the thorax. If it is desired to remove 
the apioal portion only, the severance can be effected with a pair of very 
fine scissors, those with the blades curved round being the most suitable. 
In order to avoid the danger of the severed piece flying off and being lost, 
it is advisable to moisten the abdomen with spirit. When the desired 
part is secured it is placed in a small porcelain crucible with some 10-per- 
cent. solution of caustic potash and boiled for a minute or two. This 
dissolves the fatty parts, muscles, &c., %nd leaves the chitinous organs 
clearly displayed. For examination the object is removed to a watch- 
glass and immersed in glycerine. It can be studied at once, but where 
drawings are desired it is better to allow it to soak in the glycerine for a 
day or so. A lateral view of the genitalia in situ and an inside view of 
one of the valvae are usually all that is necessary for descriptive purposes, 
but it is sometimes advisable to secure a dorsal view of the ninth tergite 
(upper part of the tegumen); the most desirable aspects will vary with 
the genus or family to which the species under consideration belongs. 

Noctuidae. 

Melanchra furtiva n. sp. (Fig, 1, B.) 

36-40 mm. Head whitish mixed with ferruginous. Palpi ferru¬ 
ginous sprinkled with white, terminal segment oohreous. Antennae, stalk 
pinkish-white, bipectinations moderate, slightly longer than in M. mutans 
(Walk.), dark fuscous. Thorax with moderate anterior crest, whitish, 
densely mixed with pink; a /\-shaped anterior line datk ferruginous 
margined behind with white; tegulae margined outwardly with deep 
ferruginous. Abdomen greyish-ochreous, pinkish laterally and posteriorly. 
Legs and under-parts ochreous-white densely mixed with pinkish. Fore¬ 
wings moderately dilated, costa almost straight, apex obtuse, termen 
obliquely rounded; pale pinkish-brown; markings blackish-ferruginous; 
veins strewn with white and dark scales; a submedian basal streak, slightly 
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sinuate and pointed, reaching about half-way to claviform; stigmata not 
prominent, obscurely pale-margined within, shape normal but orbicular 
rather large; traces of transverse lines, in the form of double dark 
strigulae, on costa at base, £, and middle; an obscure waved pale sub- 
terminal line, irregularly dark - margined anteriorly, above tornus the 
margining being produced into a prominent stTeak; veins in subterminal 
area clearly dark-marked; three white dots on apical J of costa; a thin 
dark terminal line; fringes pink mixed with ochreous and white. Hind- 
wings fuscous-grey, ochreous-tinged ; fringes ochreous mixed with ferru¬ 
ginous and white, except on basal line. * 

The female differs in having the ground-colour white with only a trace 
of pink suffusion. 

This species has previously been confused with M. mutans (Walk.), 
and, as far as markings go, there is little to separate the two. But the 
ground-colour is constantly different and the antennal pectinations are 
longer in the first species. Reference to the figures will show that the 
valvae of the two forms exhibit good differentiating characters. 

The specieB appears to occur m mountainous localities from l,(XX)ft. 
to 4,0()0 ft. A good series was taken on the Mount Arthur tableland in 
December, and in the Wakatipu district examples have been secured at 
Ben Lomond, Elfin Bay, Lake Luna, and Lake McKenzie in the months 
of November and December. Holotype (J), allotype (\) 9 and a series of 
paratypes in coll. Cawthron Institute. 

Tohtricidae. 

Capua intractana (Walk.), Char . Het., p. 83 (1869). 

This Australian species muHt now be placed on the New Zealand list. 
During February and March, 1923, nine or ten of each sex were taken at 
light. The species is Binall and.obscure, but (owing to its habit of coming 
to light) it is hardly likely to have been passed over if it had previously 
occurred in any numbers. In Australia 0. intractana is widely distributed, 
being found in Queensland, New South Wales, Victoria, and South Aus¬ 
tralia. A short description is appended, which may assist New Zealand 
lepidopterists to recognize the species. 

cJ, 11-13 mm.; ?, 14-17 mm. Forewings rather broad, costa strongly 
arched, termen straight, oblique; dull brown mixed with ochreous, especi¬ 
ally in female; costal patch in male small, ochreous, confined to costal 
half and frequently obsolete; in female dark brown, margin obliquely 
outwards to above middle, thence angled sharply inwards; following this 
is an ochreous fascia, dilated dorsally, usually absent in male; a sub- 
terminal ochreous fascia, triangularly dilated, on upper half. The markings 
arc often indistinct and frequently absent. Hindwings fuscous-grey with 
paler mottling. 

Epichorista abdita n. sp. (Fig. 2, D and E.) 

<$. 11J-13 mm. Head, palpi, and thorax bright reddish-ochreous. 

Antennae in male ciliated, 1J. Abdomen dark fuscous. Legs ochreous- 
whitish, tarsal segments annulated with fuscous. Forewings, costa strongly 
arched at base, apex rectangular, termen very slightly oblique, rounded 
beneath; bright ochreous-reddish; markings very obscure; five or six 
fuscous dots on basal half of costa; traces of some leaden-white fasciae 
at |; apical half of wing with numerous obscure waved leaden-white 
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fasciae, visible only under magnification; central fascia indicated by a 
clear reddish area on costa at middle: fringes ochreous-reddish, tips paler. 
Hind wings dark fuscous: fringes greyish-fuscous, with basal band and 
the tips round termen tinged with ochreous. 

In one example the markings are quite obsolete and the ground-colour 
is much paler. 



Fiu. 1.—A. Mdanchra mutarui (Walk.). Inner view of valva. 

B. Mdanchra furtiva n. up. Inner view of valva. 

Via. 2.—A. Epichorista tmphanM (Meyr.). Lateral view of tegumen. B. Inner view 
of valva. C. Ventral view of tegumen. 

D. Epichorhia abdita n. sp. Lateral view of tegumen. E. Inner vieu of 
valva. 


Superficially very like some varieties of E . etnphanes (Meyr.), but a smaller 
and duller species; the longer antennal eiliations form a good distinguish¬ 
ing structural character. 

Mount Arthur tableland, during the first week in March. Five males 
taken in open country at an elevation of 4,5()0 ft. Holotype {d) and three 
paratypes in coll. Cawthron Institute. 


Gelechia neglecta n. sp. 


Gelechiidae. 


<J. 10-13 mm. Hoad and thorax ochreous - white. Palpi ochr 
whitish, more or less infuscated. Antennae bronzy-fuscous. Ab 
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ochreous - whitish, brassy- yellow on anterior segments. Legs whitish- 
ochreous, anterior and middle pairs infuscated. Forewings lanceolate; 
ochreous-whitish; a ferruginous suffusion along fold, sometimes extended 
to before apex, sometimes absent; area beneath fold usually dearer 
white: fringes greyish-ochreous. Hindwings and fringes pale fuscous-grey. 

An obscure species, but not easily confused with any other; it is the 
smallest yet described. 

Cobb Valley, in December. Five males among rough herbage. Holo- 
type (<J) and three paratypes in coll. Cawthron Institute. 

Stomopteryx simplicella (Walk.), Tin., 1024; Meyrick, Proc. Linn . Soc. 
N.S.W ., vol. 29, p. 305,1904. (Fig. 3, A, B, and C.) 

This common Australian species is now established in New Zealand. 
Several specimens have been taken at Nelson, the dates varying from 
February to April. Mr. Meyrick, to whom I am indebted for the 
identification, informs me that the species is common throughout the 
southern half of Australia and also in Tasmania. I give below a brief 
description. 



Fin. 3. -A. Stomopteryx rimptiodta (Walk.). Lateral view of genitalia: 8 s -■ eighth 
sternitc j 8 l « eighth tergite. B. Lateral view of gentalia, eighth segment 
removed. C. Inner view of valva. 

Fig. 4 .—Mnemrchaea aimilis n. sp.: Inner view of genitalia (drawn under oover slip). 

<f ?. 9-11 mm. Head shining pearly-grey. Palpi ochreous-white, 

terminal segment blackish outwardly. Antennae dark greyish-fuscous. 
Thorax shining grey. Abdomen shining grey, anal tuft ochreous. Legs 
whitish-ochreous, more or less infuscated. Forewings lanceolate, grey 
sprinkled with dark fuscous, espedally on apical half; usually an irregular 
whitish spot on costa at |; plical stigma elongate, dark fuscous, sometimes 
absent: fringes greyish-fuscous sprinkled with blackish-fuscous. Hind- 
wings with apex produced, termen rounded beneath ; pale greyish-fuscous: 
fringes uniformly fuscous-grey. 

Glyphipteryoidae. 

Simaethis tilly&rdi n. sp. 

$. 17} mm., Head and thorax white mixed with pale fuscous. Palpi, 

C nd segment strongly tufted beneath, white mixed' with fuscous, terminal 
sent white mixed with black. Antennae black annulated with white. 
Abdomen bronzy-fuscous, suffusedly annulated with whitish. Legs whitish 
nixed with bronzy-fuscous, apices of tibiae and tarsi annulated with white. 



Philpott. —Nates and Descriptions of N.Z. Lepidoptera . 


667 


Fore wings moderate, costa hardly arched, apex pointed, termen markedly 
sinuate, oblique ; pale bronzy-fuscous mixed with dark fuscous ; markings 
snow-white ; a small basal patch ; a broad band before middle, projecting 
outwardly in disc and touohing following band; an outwardly - oblique 
fascia from costa beyond middle, coalescing in disc with broad band at £ 
and terminating on tornus ; a terminal band, dilated at apex; in the dark- 
fuscous discal area and above dorsum at f are a few shining steel-blue scales : 
fringes on termen pale bronzy - fuscous with three white lines, on costa 
darker fuscous with median white line. Hindwings greyish-fuscous ; apical 
} suffusedly white : fringes fuscous ; a broad median band and tips white. 

Very distinct; from the breadth of the white band the general effect 
is that of a white species with narrow fuscous fasciae. 

A single female taken in March by Dr. R. J. Tillyard on Mount Cook 
at an altitude of 2,500 ft. Type in coll. Cawthron Institute. 

MnESARCHAEIDAE. 

Mnes&rchaea similis n. sp. (Fig. 4.) 

<}. 11 mm. Head white. Palpi white with a f«*w brown scales on 

second segment. Antennae dull ochreous. Thorax pale ochreous, mixed 
with fuscous anteriorly. Abdomen fuscous-grey. Legs greyish-fuscous, 
tarsi annulated with ochreous-white. Forewings lanceolate, costa moderately 
arched, apex acute, termen straight, very oblique ; ochreous-whitish, densely 
irrorated with bronzy and dark fuscous on apical half; a broad stripe of 
bronzy-fuscous along basal half of costa, its apex angled obliquely down¬ 
wards towards tornus and extending across wing; a large subtriangular 
blotch of white or ochreous-white on costa following apex of costal stripe; 
an ochreous stripe along dorsum enclosing a dark-fuscous blotch at }; 
a white striga from costa at about margined posteriorly with black; 
a narrow white line between this and apex; a black band along termen, 
interrupted with white scales : fringes pale bronzy; a black spot opposite 
apex followed by white tips and some white tips about middle of termen. 
Hindwings fuscous with purplish reflections: fringes bronzy-fuscous. 

Very similar to M. hamadelpha Meyr. in colour and markings, but a 
slightly larger and darker insect; the genitalia offer very distinct characters. 

Mount Arthur tableland (4,500 ft.), in December; Cobb Valley (2,800ft.), 
also in December; and Flora River (3,250ft.), in January. A few male 
specimens from each locality. Holotype (<$) and paratypes in coll. 
Cawthron Institute. 

MlCROFTERYGIDAE. 

Sabatinca aemula n. sp. (Fig. 5, C and D.) 

$ ?. 11-12 mm. Head and thorax reddish-ochreous. Palpi ochreous. 

Antennae dark fuscous, basal fifth (in $ basal third) ochreous. Abdomen 
greyish-fuscous. Legs ochreous, last tarsal segment fuscous. Fore wings 
ovate-lanceolate, costa strongly arched basally, apex acute, termen very 
oblique, slightly sinuate ; shining ochreous, darker on apical half and above 
dorsum at base; a silvery-white fascia from costa at middle; irregular 
and variable in shape, sometimes spot-like, sometimes reaching middle of 
wing where it touches an irregular black spot; a similar but usuallj| 
broader fascia at also connecting with a black (generally transverse) spot; 
sometimes a silvery-white dot or dots between second fascia and apex; a 
series of silvery-white spots round termen: fringes reddish-ochreous with 
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a very obscure dark basal line. Hindwings fuscous-violet: fringes, fuscous 
on basal half of dorsum, ochreous with a fuscouB basal line on remainder 
of wing. 

This and the following species are superficially very similar to 8 . chrysar - 
gyra (Meyr.). The present form is a rather larger insect and has less 
whitish suffusion. Good structural differences are to be found in the 
genitalia. 

Cobb Valley, in December. Common among rough herbage and under¬ 
growth at a damp spot on the edge of the forest. A single specimen taken 
also on the Mount Arthur tableland at an elevation of about 4,000 ft. 
Holotype (<}), allotype ($), and a series of paratypes in eoll. Cawthron 
Institute. 



Fig. ft.—A. Sabatinca chrysar gyra (Meyr.). Dorsal view of ninth tergite (upper half 
of tcgumen). B. Inner view of vulva. 

C. Sabatinca acmula n. sp. Dorsal view of ninth tergito. D. Inner view of 
▼aJva. 

K. Sabatinca aurantiaca n. sp. Dorsal viow of ninth tergite. F. Inner view 
of valva. 


Sabatinca aurantiaca n. sp. (Fig. 5, £ and F.) 

cj ?. 104-1mm. Head, palpi, and thorax ochreous. Antennae 

fuscous, basal £ (in $ basal J) ochreous. Abdomen greyish-fuscous. Legs 
ochreous, tarsi annulated with fuscous. Fore wings ovate-lanceolate, costa 
strongly arched basally, thence straight, apex acute, termen very oblique, 
Rightly sinuate ; reddish-ochreous; a silvery-white irregular fascia from 
costa at 4, sometimes reaching across wing ; a similar fascia at f, expanding 
into a blotch on costa; two silvery-white spots on oosta between J and 
apex; five or six interrupted blackish fasciae between } and apex, forming 
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prominent spots on costa, termen, and dorsum: fringes reddish-ochreous. 
Hindwings fuscous-violet: fringes fuscous, mixed with ochreous round apex. 

The species may be separated from both chrysargyra and aetnula by the 
dark apical strigac and the general darker colouring ; the genitalia of the 
male show sufficiently definite differentiating characters. 

Dun Mountain, Nelson. Five specimens taken in November and 
December in forest at elevations of from 1,000 ft. to 2,500 ft. Holo- 
type (3), allotype ($), and three paratypes in coll. Cawthron Institute. 


A Method of Injecting the Tracheae of Insects. 

By H. B. Kirk, M.A., F.N.Z.lnst., Professor of Biology, Victoria 
University College, Wellington. 

[Head before, the Wellington Philosophical Society, 24th December, 1923; received by 
Editor, 31st December, 1923 ; issued separately , 28th August, 1924.'] 


The following method of injecting the tracheae of insects is so simple and 
obvious that I find it hard to suppose that it is new. I cannot, however, 
find any mention of it, nor can I find any one that is acquainted with it. 

Prepare metagelatine in the usual way, by adding ammonia to a gelatine 
solution and keeping the solution melted for some hours until, on cooling, 
it does not set. Add a solution of carmine, and pass the mixture through 
a thin filter-paper. Place the mixture in a small beaker or other vessel, 
and put the insect (killed by chloroform to which amyl-nitrite has been 
added) in the mixture, submerging it by means of a disc of perforated zinc 
or otherwise. Set the beaker in a desiccator fitted with an exhaust-tube. 
It is desirable that it should also have a stop-cock. Exhaust by means 
of a suction-pump. When the desiccator is as completely exhausted as 
possible, stop the pump and reopen the stop-cock a very little, allowing the 
air to enter-slowly. The pressure of the air, of course, forces the mixture 
into the exhausted tracheae. The advantage of the stop-cock is that the 
pressure is not restored all at once, and thus the mixture has time to reach 
the finer tracheae. 

Remove the insect, and at once make a slit in the body-wall to permit 
the access of liquid to the peri-visceral spaces. Place the insect in acid 
alcohol of 70 or 75 per cent, in order to set the gelatine and precipitate the 
carmine. Dissection may be made in twenty-four hours. If the operation 
has been successful, not only will the main tracheae and the air-sacs be 
filled, but the finer tracheolae as well. Unless much time has been lost 
before immersion of the insect in acid alcohol, the colouring-matter will 
not have diffused through the tracheal walls. 

In the case of adult lepidopterous insects it may happen that one or 
more of the stigmata become closed by loose scales, so preventing the inflow 
of the gelatine mixture. * 

Among other applications of the method is the filling of the lungs of 
air-breathing vertebrates in case it is desired to obtain a cast of the lung- 
cavity. 




/ 
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New Zealand Hydroptilidae (Order Trichoptera). 

By Mabtxn E. Mosblt, F.E.S. 

Communicated by R. J. Tillyard, M.A., D.8c. 

[Read before the Nelson Institute, 19th December, 1923 ; received by Editor, 31st December, 
1923; issued separately, 28th August, 1924 .] 

New Zealand Hydroptilidae have attracted little attention, and only one 
species, Oxyethira atbiceps McL., has been described. Even for this species 
the description is incomplete, as no drawings of the genitalia have hitherto 
been published. 

A year or two ago Mr. Jack Henderson sent home a dozen or so of 
these little insects, and it was at once apparent that 0 . albiceps was by no 
means the only representative of New Zealand Hydroptilidae; and in a 
small collection sent me from the Cawthron Institute, Nelson, by Dr. 
R. J. Tillyard, with the request that I should describe any new material 
that I might find included in it, I found that there was, besides 0. albiceps, 
at least one species distinct from those which Mr. Henderson had sent. 

Three specie* form a group by themselves, and, although they have 
certain characters resembling those of Oxyethira, *yet they differ consistently 
in other respects, and furnish material for a new genus, described as 
follows 


Paroxyethira n. g. 

Spurs 0, 3, 4. Ocelli present. Head furnished posteriorly with two 
large lobes or caps. Antennae in with 32 Jo 41 joints, according to 
species. Palpi as in Oxyethira . Wings long and slender, apices very 
acuminate and generally furnished with tufts of white and also black hairs. 
In both anterior and posterior wings the sector (according to MacLachlan’s 
nomenclature) is forked twice and upper branch of oubitus once, as shown 
in fig. 1. 

Abdomen of <} having terminal dorsal segment excised with a wide 
deep U-shaped excision extending nearly to base of segment, exposing the 
perns in the cavity thus formed, and in one species a complicated arrange¬ 
ment of asymmetric, strongly chitinized teeth. 

Superior appendages with apices directed towards each other and gene¬ 
rally concave. From base of seventh ventral segment arises a process 
either broad and short or long and slender, according to species, and 
thickly covered with hairs. Sixth ventral segment armed with a tooth. 

Abdomen of the 9 resembling Oxyethira . ■ 

Paroxyethira tillyard! n. sp. (Figs. 2, 3, 4, 6.) 

Length of anterior wing, <}, 3*5 mm. 

Antennae about 36-jointed in <J; last dorsal segment excised as above; 
superior appendages very short, armed at extremities each with a short 
blunt finger-like tooth, directed inwards. In dorsal cavity can be seen, 
in balsam preparation, a series of strongly chitinised hooks, most of which 
ate grouped on right side of cavity with blackened apices directed towards 
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Fio. 1.—Wings of Paroxytthin tiUyardi, <f. Fio. 5.—P, UUyardi, 9, ventral 

Flo, 2,—P. Ullyardi, <r, dorsal Portion Fio. 6.—P. henderwni, e . dorsal. 

P of penis removed between A and B. Fio. 7.—P, kendertoni, <r, ventral. 

Flo. 3.—P. tiUyardi, <f, ventral Fro. 8,—-P. kendereoni, <f, from the aid* 

Flo. 4.—P. tiUyardi , <r, from the side. 



Fio. 13 —Oxyethira alb%ctp* t <?, dorsal 
Fio 14 —-0. (Ubxceps, <j, ventral 
Fro 15 —0. albtcep4 r t , from the side 


Fio 9 
Fio 10 
Fio 11 
Fio. 12 


•P. henderaom, ? , ventral. 
P eatoni , j f dorsal. 

■P eatont, <?, ventral 
•P. eatom, cf, from the side 
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left; penis in all examples before me much exserted, and bearing a strong 
blackened tooth towards apex; process of seventh ventral segment short 
and broad ; tooth on sixth ventral segment long and slender. 

In 9 the abdomen is stout, the last ventral segment deeply excised. 
There is a short tooth on penultimate segment. 

Habitat. —Tarawera, North Island, New Zealand ; 12th November. 1919. 
Cawthron Institute collection. 

Paroxyethira hendersoni n. sp. (Figs. 6. 7. N, 9.) 

Length of anterior wing, (J, 3 mm. 

Antennae about 41-jointed in <J. Last dorsal segment excised as above ; 
superior appendages long, broad, and concave ; lower edges armed with 
numerous teeth. Towards their bases are two slender hooks curved over 
penis-sheaths, which are strongly bent downwards before apices; penis 
long and slender, with a small hook some distance below apex; ventral 
process of seventh segment very long and spatula-shaped, with blunt 
rounded apex. 

In 9 the abdomen is stout and at base of seventh ventral segment are 
two strongly chitinized plates bent over and directed towards each other. 

Habitats . - -River Tckapo, Mackenzie County, South Island, New Zea¬ 
land ; 24th January-3rd February, 1922: in my collection. Spreydon, 
South Island, New Zealand ; October, 1919 : Cawthron Institute collection. 
Arthur’s Pass, South Island, New Zealand : 16th January, 1920 : Cawthron 
Institute collection. 

Paroxyethira eatoni n. sp. (Figs. 10. 11, 12.) 

Length of anterior wings, 3 mm. 

Antennae about 33-jointed in cf. Last dorsal segment excised as above ; 
superior appendages concave, long and slender; upper margins gradually 
dilated below' apices and curving inward; lower margins armed with teeth 
and strong hairs; penis long and slender, with small hook some distance 
below apex; penis-sheaths long and strongly chitinized, extending nearly 
whole length of |>enis; process of seventh ventral segment as in P. tender- 
soni; tooth on sixth ventral segment short. 

Female unknown. 

Habitat. River Tekapo, Mackenzie County, South Island. New Zea¬ 
land; 24th January 3rd February, 1922. In my collection. 

Oxyethira albiceps McL. (Fig*. 13. 14. 15.) 

As no figure of the genitalia has hitherto been published, I include 
amongst these descriptions drawings from the single <} that I have before 
me. I am not altogether satisfied with these figures, as the balsam pre¬ 
paration has become very transparent and the various parts are somewhat 
obscure. The lateral aspect is a freehand sketch. 

Habitat Spreydon, South Island, New Zealand. Bred by G. V. Hudson. 
Cawthron Institute collection. 

In conclusion, I must express my thanks to Mr. Kenneth J. Morton, 
who kindly read through and verified the above descriptions. 


22—Trans. 
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The Leaf-mining Insects of New Zealand: Part 5 — The Genus 
Nepticula ( Lepidoptera), and the Agromytidae (Diptera) con¬ 
tinued, and Gracilaria adenitis Meyr. (Lepidoptera). 

By Morris N. Watt, F.E.S. 

[Read before the Wanganui Philosophical Society, 6th November, 1923; received by Editor 
31st December, 1923; issued separately, 28th August, 1924.] 

PUtes 67, 68. 

(27.) Nepticula lucida Philp. (The Beach-nepticulid). 

Nepticula lucida Philp., Traits. N.Z. Inst., vol. 51, p. 225, 1919; 
vol. 53, p. 197, 1921. 


The Imago. 

Philpott's Original Description.—See Trans. N.Z. Inst., vol. 51, p. 225, 
1919. 

Type in Mr. C. Clark’s collection, Dunedin. 

General Notes.— There is very little variation in this moth. During the 
past season a series of several hundred was reared. The white band at f is 
formed by junction of apices of two triangular areas—one on dorsum 
(the larger), one on costa; dorsal area together with its fellow on opposite 
wing form a well-marked diamond saddle on back when moth iB in resting 
position. In a few specimens the dorsal and costal spots were not united, 
and in one both were wanting. Anterior three-fifths of forewing is shining 
dark grey with bronzy reflections viewed in bright light *, apical two-fifths 
densely irrorated with black scales, and there is a distinct black cilial 
line. Head light yellowish-brown, basal joint of antenna and eyecap white. 
Thorax dark grey. Ventral surface of abdomen, and legs silver-grey. 
Wing-shape similar, though smaller, to N. perissopa, and venation the 
same as in species already described. Flight erratic and fast, and if a 
resting moth be disturbed it will run and jump with considerable activity. 

Distribution. 

So far this beautiful Nepticulid has been found in only one very restricted 
locality, on the banks of Waitati Stream, about five miles from Waitati 
(Dunedin). Considering the wide distribution of the food-plant, the moth 
should be found in other localities, and careful searching at the right time 
will no doubt bring it to light. Originally found by Mr. Clark on 7th 
December, 1919, by beating imagines from birch-trees. The locality was 
visited on 13th November, 1920, but neither mines nor imagines were 
found. On 20th August, 1921, large numbers of mines, larvae, and pupae 
were obtained; on some branches about 6 ft. from ground almost every 
leaf was infected. A large number of actively-mining larvae were secured 
and placed in breeding-jars; most had spun their cocoons and pupated 
by 30th August, 1921; first imagines emerged 22nd September, ana others 
continued emerging till 26th October, the greatest number emerging dying 
first week of October. A visit to the locality on 23rd October revealed 
only a few active larvae. 
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Food-plant. 

The silver southern-beech. Nothofagm Mevzie s« (tawhi, tawai), known 
variously as brown-birch,” “ red-birch/' “ white-birch,” and " silver- 
birch,** a tall evergreen forest-tree with Bmall tough serrate leaves, occurring 
usually in subalpine belt throughout South Island, and as far north as South 
Auckland district in the North Island, being found on Mount Ruapehu 
but not on Mount Egmont. 

Ovum and Eqy-layinq 

Ova laid singly and well attached, persisting more or less undamaged 
long after lava has vacated mine. Egg occupies an almost invariable position 
on upper surface of leaf, close to or alongside midrib, rarely more than $ in. 
from junction of stem and leaf. Fresh ova have not yet been seen, and 
the following description is taken from empty shells : Class flat (?); shape 



Fio. 1.—Typical mines of N. lucida in leaves of Sothofaqus Memtesu. The ahite 
line in the expanded terminal portion indicates the couree taken by the 
• larva in formation of the blotch. (C'amera-lucida sketches.) 


oval, well rounded above, wafer-like, a slight fringe round outer margin 
of base ; no {tedded sculpturing beyond a slight roughening of shell; shell 
strong, transparent, shiny, white, becoming more or less filled with frasa- 
granules as soon as larva commences mining ; average dimensions, 0*36 mm. 
by 0*26 mm. 

The Mine. (Fig. 1.)' 

A small narrow more or less tortuous gallery. In its first part it is earned 
dose against lower cuticle, reaching upper only here and there within leaf- 
cells, this part of mine therefore appearing on upper surface of leaf as a 
line of minute irregular pale-coloured spots, very much the same as in the 
cage of N. fulva. Remainder of mine dose against upper cuticle, and entire 
course of gallery is plainly discernible on both surfaces of leaf. Colour 
dark grey to brown, but not conspicuous, chiefly owing to small sise. From 
22 * 
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egg-attachment larva mines directly into leaf and courses outwards towards 
circumference in more or less indirect manner in region between two of the 
coarser veins; having reached outer margin, mine follows approximately 
the serrated edge of leaf towards tip of midrib, and, crossing this, continues 
along margin for some distance, finally turning inwards towards centre 
of leaf; about this time larva is full-grown, and emerges from mine bv 
cutting small slit in roof of gallery near termination. Latter third of mine 
generally somewhat vermiform, and may be so coiled upon itself as to form 
small blotch. 
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Fig. 2.—Net&l map of adult larva of N. lucida, X . ogygia , 

X. erecktitus, and X. perissopa . 

Fin. 3.—Setal map of adult larva of X. fulva . 

Three distinct parts of the mine can be distinguished ; at or near the 
junction of these parts the two moults take place, the third (final) moult 
occurring within cocoon, the’ cast skin remaining round caudal extremity. 
In almost every case the expanded portion of mine is in that half of leaf 
opposite the one on which egg is laid. There is no tendency to the 
formation of branches. Fra«s finely granular, brown, and tightly packed 
in gallery, completely blocking it except for terminal 3 mm.; occasionally 
in expanded mine frass will leave a narrow clear area along either side. 
Colour of mine depends upon age, but as a rule the earlier part is dark 
grey to black and expanded portion brown. Rarely more than one mine 
to a leaf. Average length of gallery about 25 mm. Character of mine 
can most readily be studied by transmitted light. 

The Larva . (Text-figs. 2, 4, 11, and Plate 67, fig. 1.) 

Length when full-grown, 3-5-4 nun. Ground-colour pale greyish-green, 
with the greenish-brown alimentary canal showing oleariy through trans- 

C irent dorsal wall. Dorsum of tenth abdominal segment with strong 
ack chitinous rod on either side (fig. 11) and a third in mid-line. Body 
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cylindrical, slightly attenuated caudad, segments well rounded but not 
deeply incised; prolegs on II, III, 2, 3, 4, 5, 6, 7, without hookleto. 
Head flattened, retractile, black. Prothoracic shield black. Cephalic 
ganglia reddish-brown ; ventral chain of ganglia very distinct, reddish- 
brown, the ganglia connected by double cords. Mines donum up|x*rmost. 
Skin thickly covered with a coarse pile. (Plate 67, fig. 1.) 



Fig, 4.—Adult larval head-piece of A. lucida, 

Fig. 5. —Adult larval head-piece of A. fulv a. 

Fig. 6. —Adult larval head-piece of A. ogygia. 

Fig. 7. —Adult larval head-piece of A. erechlitu*. 

Fig. 8. —Adult larval head-piece of A. perissopa. 

Fig. 9. —Ventral view of a cleared Neptioulid larval head-piece, showing 
the nature of the internal skeleton. 

Fig. 10. —Antenna of a Neptioulid larva. 

Fig. 11.—Setal plan of tenth abdominal segment of A. lucida. 

Fig. 12.—Setal plan of tenth abdominal segment of A. fulra. 

Fig. 13.—Setal plan of tenth abdominal segment of A. ogygia. 

Fra. 14.—Setal plan of tenth abdominal segment of A. erechtitus. 

Fig. ill.—Setal plan of tenth abdominal segment of A. perumpa. 

Fig. 18.—Setal map of adult larva of 0. scUniti*. 

The larval chaetotaxy of the five Bpecies so far dealt with may here 
be compared. Only larvae in their third (final) instar have been examined, 
since the setae in the earlier ins tare are so fine and transparent as to 
make their charting extremely difficult. The setal plan of adult Nepti- 
culid larva is shown in the figures. The plans of N . lucida , N . perissopa , 
N. ogygia , and N. erechtitus (excluding the tenth abdominal segment! were 
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found to be identical, whereas that of N.fulm differed in pi of the prothorax 
being placed far caudad of the tau group, and rho in the abdominal seg¬ 
ments taking up a position behind and below epsilon, behind and level 
with the top of the spiracle. In all species beta is absent in the abdominal 
segments, and an extra minute seta appears above epsilon in the meta¬ 
thorax. In searching for good specific characteristics the chaetotaxy 
of the tenth abdominal segment was found to offer a alight clue (see 
figs. 11—15), but the most marked specific characteristics were found in the 
clothing of the larval skin ; these are shown and described in Plate 67. 
The presence of a minute sensory organ or puncture on the prothoracic 
shield (marked x in figs. 2 and 3) was found in all specimens. 

Camera-lucida sketches of the head-pieces were made, and appear in 
figs. 4-8, sise and shape appear to be the best specific characteristics; 
all in common have front narrowed caudad, lobes of epicranium extend¬ 
ing caudad to a considerable distance behind meeting-point of front and 
vertical triangle, and the single ocellus on either side. 

The Cocoon. 

2-6 mm, by 1*5 mm. A small ovoid structure of fine white silk. 
Unlike the-silk of the four species already dealt with, it docs not change 
to brown on exposure to moisture.. Cocoon constructed outaide mine 
amidst foliage of food-plant, either in crevices in bark, in angles of branches, 
or between two leaves. Closely woven and surrounded by a fair amount 
of loose flossy silk, by which it is attached to its support. At anterior 
end is a prepared transverse slit, which is kept closed by the loose silk. 
Construction occupies about three days. 

The Pupa . (Fig. 23.) 

Female. Ventral aspect: Body roughly oval in outline, flattened dorso- 
ventrally, about twice as long as broad, front bluntly rounded. Maxillary 
palp stretching from antenna to labrum; labial palpi short, slightly divergent 
caudad and slightly longer than maxillae. First legs stout, reaching to 
caudal extremities of second coxae; only a very slight slip of first femur 
to be seen between leg and maxilla; second legs extend to about half-way 
between caudal extremities of first and third; a short length of tibae of 
3 extends caudad from beneath extremity of 2, while tibia of 2 extends 
slightly caudad of extremity of 1; third legs appear from beneath caudal 
extremities of antennae and second legs, and, meeting in mid-line, extend 
as far as segment 10, farther in the male. Antennae segmented, extend 
to just beyond seoond legB, but in male nearly to caudal extremities of third 
legs. Coxae of about eaual length, first about twice as long as broad; they 
entirely cover ventral abdominal wall beneath. Forewings extend caudad 
beyond third legs; no sign of hindwings ,on ventral aspect. 

Dorsal aspect: Prothorax extremely narrow, almost obliterated in mid- 
dorsal line ; spiracles on prominent elevations on segments 1-8. Indica¬ 
tions of slight mid-dorsal ridge on abdominal segments. Segments 3-7 
inclusive in female, and 3-8 inclusive in male, bear anteriorly a single row 
of about seven small spines directed caudad. A pair of small upturned 
hooks on segment 9 m female and segment 10 in male. Movement oan 
take place between all abdominal segments excepting last three. Odour 
at first pale green, a black V-shaped area directed cephal&d on dorsum of 
segment 6. 
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Avbbaob Miascrbmbnto of Pupa. 


Measurement at 


Upper border of maxillary palpi . 
Bottom of labial palpi 
Bottom of first legs 
Bottom of second legs 
Bottom of third legs 
Extreme length 


Length from I Trans\erse ! Ventro dorsal 
Extreme Front. Diameter. Diameter. 


Mm. 

Mtn. 

Min. 

0-25 1 

002 

0*00 

0*52 

0*70 

0*00 

100 

0*76 

002 

1-fill 

0*70 

0*70 

200 

0*28 

0*35 

2*00 

•• 

•• 


Dehiscence. 

Pupa is normally extruded from cocoon to about level of second legs; 
vertical and transverse splitting occurs as in other Nepticulids already 
dealt with. In many cases, where the imagines were reared from larvae, 
dehiscence took place entirely within cocoon. 


Comparative Table or Main Characteristics. 



The Lana. 

The Mine. 

The Cocoon. 

| The Pupa. 


Food- 

plant. 

Skin. 

Ventral Chain 
i of Ganglia. 

Class. 

Average 

Rise. 

Position. 

Colour 

Dorsal 

Abdominal 

Spines. 

JV./lrfM . 1 

Olearut 

Pile exces¬ 
sively ml- 1 

Not noticeable 

i 

Blotch .. | 

2-3sq. cm| 

Outside 
: mins 

Brown 

Single row. 

N.onmu > • 

OUana 

| nute 

Pile minute, 

Very distinct 

Gallery .. 1 

4 6 cm. 

Outside, 
mine 
Outride 

Brown 

Single row. 

N. tnchtUu* 

ErrchtiU* 

Pile minute, 

Not noticeable 

Gallery .. 

, 3-4 In. 1 

Brown 

More than 

N. tuada .. 

Beech .. 

plentiful 
Pile very 

Very distinct 

I 

Gallery . 

1 

26 mm. 

| mine . 
Outside 

White 

one row. 
Single low. 

N. perinopa 


coarse 


| mine 1 



Rangiora 

Minute chl- 

1 Not noticeable 

Gallery T 

Gallery 

Within 

White 

More than 



ttnons 


blotch 

4-6 in. 

mine 


one row. 



plates 



Blotoh | 







I 


iq. In. 

1 




J ' (28.) Gradlaria selenitis Meyr. (The Beech-gracilaria). 

Gracilaria sdenxtis Meyr., Trans. N.Z . Inst., vol. 41, p. 15, 1909; 
vol. 47, p. 228, 1915; Genera Insectorum , vol. 20, fasc. 128, 
p. 28, 1912. 

The Imago . 

Meyrick's Original Description.—See Trans. N.Z. Inst., vol. 41, p. 15, 
1909. 

Wing-venation is as shown in fig. 24. Note cross-vein below retinaculum 
(either M ft or basal portion of M t _ 4 fusing with Cu t ), and Cu lb arising close 
to base of cell; both these preculiarities were present in the five specimens 
examined. Male slightly smaller than female, and lighter-coloured, more 
reddish. There appears to be little or no range of variation. 

Type in Mr. Meyrick’s collection. 

Distribution. 

Apparently to be found in any of the silver sodthern-beech forests. Has 
been taken plentifully in bush on banks of Waitati Stream, Dunedin; imagos 
being caught September to December. Mr. Clark has taken it also 
at Tuatapere, The Hump (Southland), and at Longwood, in December. 
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Flu 17.—Head-oapsule of adult larva of <7. seltnib*. C'amera-lucida sketch from a 
cleared specimen. The dotted lines indicate the internal skeleton. View 
from above 

Flu. 18.—Ventral view of head-capsule. 

Flu. 19.—Mandilble of adult larva of G sfkmtxs. 

Fig. 20.—The arrangement of the ejee m adult larva, 0. 

Flu. 21.—Pupa of 0 selenitis, ventral aspect. 

Fig. 22. —Pupa of G. dorsal aspect. 

Fig. 23.—Pupa of N. lucidu, ventral aspect: /, front: /, La brum; e.eje; m/>, maxillary 
palp, m, maxilla; fl\> femur of first leg; Ip, labial palp; l t , first leg; c, first 
coxa: c 3 , second coxa; a , antenna; tl 2 , tibia of second leg; e 3 * third 
coxa ; 1 2 * second leg: w, forewing; tl%, tibia third leg; f 3 * third leg. 
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iiu 1 Nkm of adult lar\a, A htuda, 2<*0, unstained Note character of pik 

mid compare length with that of seta shown 
in 2 bkin of adult larva, A full a 290. cosine Note minuteness of bod} pile 
rm 3 —Man of adult larva, A r*/t//ta 21*0, ai laitmnt Note compaiati\e 
spa rue ness of pile 

Fio 4—Mem of adult larva A emhlttus 290 al caiminc 

Fia 5 -Skin of adult JaiVtt, \ ptnwpn 200, eosme Note cntiie absence of 
pile, its place being taken b> minute plates or thukenuigs ot skin 
Fio 0—Skin of adult lana, P )*oh/podn, 200, unstained Note absence of pile 

around root of seta 

Pig 7.—Skin of adult lar\a, G selenitic 290, al carmine Note pile consisting 
of minute triangular point* 

Fig 8 —Skin of adult larva. A tnehmotnbra , 290, al cat mine Note absence of 

pile, but thickened platelets of »lutm , portion of densei dorsal saddle shown. 
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Pl«ATtS ()8. 



Flrt. 1.—Terminal leaves of S. Vnr.inn bound together l\v laivae ot U. sduutis ; Aery 
slightlj enlarged. 

Fig. 2.—The aarne, showing dehiM erne ; about 4. 

Fig. 3.—The game ; one of the le.iv es ha\ mg Wn removed to show cocoon of 0. selenitis 
and contained pupa Note fuiHs toiler ted to one side of cocoon. * about 4. 
Fig. 4. —Mine of //. chenopodu in leaf of <ommon < hu kweed. Tracing, natural size. 
Fig. 5. —Mine of A. urtiraf in leaf ot nettle Tracing, natural Hi/e. 
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Mr. Hudson records it from Mount Holdsworth, Tararua Range, 3,000 ft., 
22nd January, 1907 (the first discovery of the species); Mount EamBlaw, 
3,000 ft., 15th January, 1914: Mount Arthur, 3,500 ft., 7th January, 1919, 
and 18th January, 1920. Mr. Philpott has found it plentiful in all the Otago 
Nothofagus forests he has collected in, from 2,500 ft. to 3,000 ft., in December 
and January, mentioning particularly The Hump, Billow Mountains, Hunter 
Mountains, Wakatipu generally, Takitimu Mountain, Manapouri region; 
very sparingly on the Dim Mountain, Nelson. Imagines best caught by 
beating in vicinity of food-plant, but may quite easily be reared from 
cocoons. Cocoons were collected on 20th August, 1921, and imagines 
emerged from 9th to 30th September, the greatest number emerging on 18th. 

Food-plant. 

The silver southern-beech, Nothojagus Menziesii (tawhi, tawai). 

Nothing at present known. ^99 ^9^9* 

The Mine . 

Characteristics not yet definitely known, but amongst leaves on branch* 
lets holding cocoons were many containing empty narrow galleries on 
underside of leaves ; there is no sign whatever of these galleries on upper 
surface ; mines shallow, and dry cuticle over them had a silvery appear¬ 
ance ; it would ‘ appear that larva mines more than on»‘ leaf. In other 



leaves part or all of leaf-substance had been removed, leaving only the 
two dried cuticles much wrinkled, the under one contracted so as to cause 
leaf to curl, and in it was the hole by which larva left; hollow within leaf 
contained a small amount of fine black granular frass. It would seem safe 
to assume that the larva does not confine itself to one leaf, that the mine 
is at first a narrow gallery on underside of leaf, and finally the larva 
blotches entire leaf and possibly more than one. Mines should be looked 
for during August and November. 

The Larva . (Text-figs. 16-20, and Plato 67, fig. 7.) 

Full-grown larva, prior to pupating, about 1 cm. in length ; pale cream 
to white, with a narrow pale-green dorsal streak; head pale grey, sutures 
darker brown, tubercles and setae colourless. 

Head with setae shown in figures, which were taken from a specimen 
cleared in potash and mounted without pressure. Mandible and eyes arc 
shown in figs. 19 and 20. 
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Transaction «. 


Ij&rva cylindrical, segmental incisions shallow; thoracic legs well 
developed ; ventral prolegs on segments 3, 4, 5, these and anal prolegs 
possessing crochets arranged in a lateral penellipse enclosing a transverse 
series, all umordinal. Skin thickly covered with microscopic triangular 
points, except in tubercular areas, which are bare save for setae. 

Alpha is a smaller seta than beta, and is situated above and in front 
of the latter in all segments excepting 9, where it is below; on mesothorax 
and metathorax and segment 9 it occupies a common tubercular area with 
beta, rho also being included in this area in the latter segment; rho is 
placed below epsilon on the thoracic segments, epsilon being absent in 9; 
eta is directly above kappa in prothorax, but below and in front in remain¬ 
ing thoracic segments, where kappa is closely associated with theta caudad; 
pi is normal; tau is a varying group as shown ; sigma is normal. Several 
minute subsidiary setae appear as shown in fig. 16. 

The Cocoon . (Plate 68, figs. 1-3.) 

Two (occasionally three) leaves are cemented together with silk around 
their outer margins, two opposing leaves, one on either side of branchlet, 
being chosen ; their bases close to stems are first connected and gradually 
drawn together with silk, then the opposing margins. Should the leaves 
be more than usually difficult to draw together, the stem of one will be 
partly cut. In most cases leaves at ends of branchlets were chosen (see 
Plate 68, fig. 1). A fine thin cylindrical cocoon is constructed, slung like a 
hammock across the interior between the leaves, usually in the direction 
of the long axis (Plate 68, fig 3). The silk is exceedingly fine and strong; 
is at first white but becomes later pale brown. Length, 6-7 mm.; 
diameter, 1*5-2 mm. Anterior end attached to surface of one of the leaves 
near, but never at, the attached margin ; here, just prior to pupating, 
larva prepares a small circular exit, the leaf being eaten away till only 
the thin transparent outer cuticle remains. Besides the cocoon the space 
between the leaves contains a variable amount of dry trass-granules, mostly 
collected to one side of cocoon and more or less adherent to it. Cast larval 
skin remains within cocoon. 

The Pupa. (Figs. 21. 22.) 

Cylindrical, extremities bluntly rounded; abdomen slightly attenuated 
caudad from fifth segment; free movement in male between 4-5, 5-6, 6-7, 
in female between 4-5, 5-6. 

Ventral aspect: Head- cutting-plate small and non-serrate; eye only 
slightly overlapped by antenna; a Small area representing maxillary palp 
separates lower margin of eye from cephalic extremities of first and second 
logs; a small seta on either side of clypeus near caudo-lateral angle; 
mandibular area well defined; labial palpi narrow; maxillae broad above, 
meeting in mid-line below labial palpi, they pass beneath the first legs and 
reappear lower beyond caudal extremities of these latter, terminating just 
beyond Becond legs; femora of first legs encroach upon lateral margins of 
upper third of maxillae; first legs extending from maxillary palpi above 
to about level of junction between fourth and fifth abdominal segments, 
meeting in mid-line in their lower fourth they here overlap maxillae; 

'Second leg) occupy interval between antennae and first legs, extending 
from maxillary palpi above as far as or slightly farther than caudal 
extremities of maxillae; third legs occupy mid-line from caudal extremities 
of maxillae and second legs to junction of seventh and eighth abdominal 
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segments, occasionally as long as or slightly longer than body; antennae* 
narrow, segmented, extending beyond abdomen; forewings occupy only 
about one-fourth of ventral aspect of pupa, and extend to junction of fifth 
and sixth segments. 

Dorsal aspect: Front possesses two well-developed setae, one on either 
side of and behind prominence of outting-plate ; prothorax widest against 
antennae, narrow across dorsum but slightly produced cephalad in mid¬ 
line ; mesothorax possesses a pair of small lateral setae in upper part; 
metathorax of about same length as upper abdominal segments, hindwings 
extending only as far as second abdominal segment, a pair of small setae 
cephalad; indications of a slight median ridge on thoracic segments. 
Abdominal segments—spiracles small, circular, slightly elevated, those on 
first segment covered by wings, absent in 9 and 10, those on 8 smaller and 
situated more ventrad than the rest: a pair of dorsal setae on every 
segment excepting last four, a long slender dorso-lateral seta on each 
segment below and behind spiracle, and a smaller lateral one below and 
in front of the spiracle in segments 2-6 inclusive ; on upper part of 
dorsum of segments 2-8 inclusive is a narrow belt of two or three irregular 
series of short stout bristles directed caudad, and over remainder of dorsum 
of these segments, excepting 8, are irregularly scattered a number of very 
minute spines, most marked in 2 and least developed in 7 ; segment 10 
bears two pairs of very minute tubercles—one pair ventro-lateral, the other 
dorsal. 

Avbraue Measurements of Pupa. 


Measurement at 

Length from 

Traus\ trite 

Ventro-dorsal 

Kxtreme Front. 

Diameter. 

Diameter. 


Mm. 

Mm. 

Mm. 

Bottom of eyes 

0*47 

0*70 

0 70 

Bottom of labial palpi 

1-27 

0113 

0i!3 

Bottom of first legs 

.. j 2*90 

OIK) 

093 

Bottom of maxillae 

3*44 

0*80 

0*93 

Bottom of second leas 

.. | 3t*5 

0*80 

0 93 

Bottom of forewmgs 

.. 1 3*80 

0*73 

0*80 

Bottom of third legs 

.. | 4*09 

0*42 

0*42 

Bottom of antennae 

.V58 

1 

1 

Bottom of tenth segment 

.. i 4*80 



Dehiscence. 

i 

(Plate 68, fig. 2.) 




Pupa extruded as far as seventh or eighth abdominal segment Vertical 
splitting takes place dorsally along mid-line of vertex, prothorax, and meso¬ 
thorax, but not extending into metathorax. The front, with antennae, 
portion of eyecaps, mandibles, maxillae, and labial palpi, becomes almost 
totally removed, being retained only by caudal extremities of maxillae. 
Thoracic appendages become more or less freed, but retain their connection 
caudad. 

(29.) Haplomyza chenopodii n. sp. (The Beet-fly). 

The Imago. 

Female. Frons, antennae, proboscis, palpi, and genae lemon-yellow ; 
ocelli yellow; ocellar triangle black; eyes and occiput black; arista 
black, pubescent; each orbit with three strong bristles; post-vertical 
bristles longer than ocellar. 
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Transact ions. 


Thorax jet-black, shiny on dorsum; pleurae almost entirely lemon- 
vellow ; two or three small blackish areas ventrad, a larger black area 
between anterior coxae ; scutcllum broadly lemon-yellow with a narrow 
brighter medial stripe ; four pairs of dorso-central bristles, anterior two 
pairs very weak; two series of about four setulae each between the two 
anterior pairs of dorso-centrals ; apical scutellar bristles arise from yellow 
area, while lateral scutellar bristles are outside yellow area. 

Abdomen — dorsum black, posterior margins of tergites obscurely 
yellowish ; sides yellow; under-surface dark-greyish. 

Legs—coxae, and femora yellow with a slight obscure blackening 
externally ; tibiae and tarsi dark-grey. 

Wings greyish, veins black ; costa to end of fourth vein at tip of wing ; 
hind cross-vein absent; halteres lemon-yellow 

Length, 1-.3 mm.; length of wing, 1*6 mm. 

Type in author s collection ; reared from mines in silver-beet. Wanganui. 

Distribution. 

Recorded from Wanganui, Auckland, and Napier (L. A Hay), Governor's 
Bay, Christchurch (Taplev), and is probably widely distributed throughout 
New Zealand. Appears to be most plentiful about December. 

Food-plants. 

Has been reared from white and silver beet, spinach, mouse-ear chick- 
weed (Cerastimn mlgatum ), common chick week (Stellarin media), and 
fat-hen (Chenopodiiun album). 

Egg-layiny and Lmra. 

Eggs laid singly in minute semicircular |>ockets forced under upper 
cuticle of leaf. Average diameter of egg-pocket, 0*7 mm. 

Full-grown larva cylindrical, intestinal tract filled with dark-green 
food and very conspicuous through the transparent skin. Colour whitish 
anteriorly, greenish posteriorly, extreme posterior end yellow. Posterior 
respiratory processes long and prominent. Average length of full-grown 
larva, about 1*7 mm. Each half of mandibular sclerite with two very 
prominent teeth. First moult occurs about 8 mm. along mine from egg- 
pockct; length of cast pharyngeal skeleton, Ol mm. Second moult about 
18 mm. from pocket; east pharyngeal skeleton, 0*15 mm. in length. 

The Mine. (Plate 68, fig. 4.) 

A simple gallery, more or less narrow, tortuous, and gradually expand¬ 
ing. Greatest final width averages 1mm.; average length, 40- 60 mm.; 
width at commencement, (H4 mm. Best seen on upper surface of leaves, 
but may be in part or wholly on under-surface. Colour pale green when 
fresh, rapidly becoming white ; there is no discoloration of leaf other than 
this. Sometimes short blind branches may be found; margins of gallery 
are somewhat uneven under a lens. In small leaves, or when several larvae 
are mining in the vicinity of one another, mines mav cross and recross 
and become much involved, but there is never blotch-formation. Mines 
found mostly in leaves nearest the ground. Frass is black, scanty, semi- 
viscid, in a thin irregular line broken into short lengths, first on one side 
of gallery and then on the other. The larva escapes from terminal part 
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of mine before pupating. In trying to rear these flies I have noticed 
numbers of immature larvae leave their mines ; these have not again 
entered a leaf, but have crawled about the jar for some hours and then 
died without pupating. Numbers of immature mines are also to lx* found 
in plants growing naturally; I think such larvae have been the victims 
of parasites and that larvae do not otherwise leave the mine before 
maturity. Average duration of larval existence, fourteen da\s. 

The Pupa. 

Pupation occurs outside mine and generally on ground beneath food- 
plant. Healthy pupa brown ; segments moderately rounded, of about 
equal length; surface very slightly roughened with minute transverse 
rugae ; intersegmental areas bearing several series of very minute spines ; 
anterior respiratory processes small, slightly expanded at tips, black-tipped, 
only half as far apart as posterior, which are comparatively thick with 
black expanded tips. Average length of pupa, 1 *33 mm. ; greatest trans¬ 
verse diameter, 0-62 mm.: greatest ventro-dorsal diameter, 0*58 inm. 
Average duration of pupal period, twelve days. 

When pupating, larvae shun light as much as possible, seeking tin* 
darkest corner, but not penetrating beneath the surface of the soil. 


(30.) Agromyza urticae n. sp. (The Nettle-fly). 

The Imago. 

Male. Frons orange; ocellar triangle, eyes, and antennae black; arista 
pubescent. Each orbit with four strong bristles; post-vertical bristles 
longer than ocellar. 

Thorax—dorsum black, sides lemon-yellow with a relatively large rect¬ 
angular black area below and in front of wing-base, and several smaller 
irregular patches below base. Halteres lemon-yellow. Scutellum broadly 
lemon-yellow. Four pairs of dorso-central bristles with three or four series 
of setulae between anterior three pairs. 

Abdominal tergites black, yellowish posteriorly. 

Legs black, lower joint of femur yellowish. 

Wings pale grey, veins dark grey; costa to fourth veiu at tip of wing ; 
penultimate section of fourth vein one-sixth as long as ultimate; and one- 
fourth as long as ultimate section of fifth. Length of wing, 2*4 mm. 

Length, about 2 mm. 

Type in author's collection; reared from mines collected by Mr. Tapley 
at Governor’s Bay, Christchurch. 

Distribution. 

First discovered by Mr. Tapley at Governor’s Bay, in December, 1921. 
I have succeeded in rearing only a single specimen trom numerous mines 
sent me by Mr. Tapley, who also obtained for me a number of the flies 
caught on the food-plant. The larvae suffer greatly from the attacks 
of hymenopterous parasites. The fly would appear to be common at 
Governor’s Bay, but has not been recorded elsewhere. 

Food-plant . 

The common nettle (Urtica ferox). 
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Transactions. 


Egg-laying and Larva. 

Ova deposited singly in small pockets forced beneath the under-cuticle 
of leaf. Larva when full-grown 2-2*5 mm. in length, pale lemon-yellow, 
brighter orange posteriorly, with a black spot on dorsum of terminal 
three segments. Respiratory processes short and black-tipped. 

The Mine. (Plate 68, fig. 5.) 

A gallery expanding in its latter half into a somewhat irregular lobed 
blotch. Though visible on the under-surface of leaf, more conspicuous on 
upper, lying as it does immediately under this cuticle. Earlier part of 
the mine usually directed towards outer margin of leaf, which it follows 
for a longer or shorter distance, whereas blotch portion is usually in middle 
part of leaf against the midrib, which it does not cross. Average total 
length of mine, 2-3 in., the blotch occupying about £ square inch. Colour 
of mine pale green. Frass black, granular, scanty and scattered, tending 
to collect into small heaps, especially in blotch portion. When there are 
several larvae mining in close proximity their mines usually coalesce, and 
a large composite blotch results. Larva escapes through a cut in floor of 
mine and descends to ground to pupate. There is a certain amount of dark 
discoloration of the leaf on either side of first portion of gallery. 

The Pupa. 

Pupation takes place outside the mine (occasionally inside when para- 
sited) amongst rubbish on the ground. Length of pupal period, about 
three weeks. The pupa itself is dark brown in colour, similar in type to 
that of A. citreifemorata. 


„ . , . ADDENDA AND CORRIGENDA. 

Nepticula ogygia. 

New localities: Catlins (W. G. Howes); Stewart Island (Miss Scott); 
Mount Ruapehu (Waimarino side), 3.700 ft., common (M. N. W.). The 
larvae inhabiting the very young leaves of 0 . arborescens (~nitida) are 
uniform pale yellow when full-grown. 

Nepticula fulva. 

New localities: Nelson (A. Philpott); Governor's Bay, Christchurch 
(J. F. Tapley); Mount Ruapehu, north side, 3,700 ft. (M. N. W.). 

Nepticula progonopis Meyr. (Trans. N.Z. Inst., vol. 53, p. 336, 1921). 

Add this to the list in beginning of Part 11 of this series. 

Nepticula tricentra (Trans. N.Z. Inst., vol. 53, p. 212). 

Mr. Meyriok, who has seen bred specimens of this moth, says it is not 
tricentra, but a new species. I describe it below as N. erecktitm ; its life- 
history is as given under the name trieentra (No. 11) in Part II. 

Nepticula erechtitus n. sp. 

?. 5 mm. Head and palpi pale brownish-white. Antennae, thorax, 

and abdomen grey. Legs dark grey. Forewings, ground-colour pale 
brownish-white, irrorated with dark-grey to black scales more or less 
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oondensed into throe rather diffuse transverse bars across wing*—one at base, 
one at $ which is somewhat oonstricted in middle, the third occupying 
terminal one-fourth of wing; the dark scales are more closely packed in 
middle of each bar: cilia light grey, a black cilial line. Hindwings and 
cilia light grey. 

Food-plant: Erechtites arguta (not Senecio Mlidioides , as previously 
stated). Also found mining in E. prenanthoides in the same localities. 

Three further species of Nepticula are under observation—one mining 
in the lacebark (Hoheria poptdnea ), one in the yellow kowhai (Sophora 
tetraptera ), and one in a small-leafed ground-plant on Mount Egmont. 

Phytomyza albiceps (Trans. N.Z. last., vol. 54, 1923, p. 485). 

The following note is from Dr. Martin Hering, of Berlin: “ The fly, 
mining in the sow-thistle, which you call P. albiceps Mg. does not belong 
to this species, but is P. atricornis Mg. This insect is mining in Europe 
also in the sow-thistle (Sonchus), and in a great number of other plants. 
It is the most polyphagous leaf-miner in the world. I have compared 
your specimen with ours, and there is no difference. P. albiceps Mg., the 
Artenisia leaf-miner never pupates in the mine. 1 * 


On the Identity of Eurytoma oleariae Maskell . 

By A. B. Oahan, of the U.8. Department of Agriculture, Bureau of 

Entomology. 

Communicated by David Miller. 

| Head before the Wellington Philosophical Society, 20th October, 1923; received by Editor, 
bth November, 1923 ; issued separately, 28th August, 1924.] 

In January, 1922, the Bureau of Entomology of the United States De¬ 
partment of Agriculture received from E. S. Gourlay, of the Biological 
Department, Canterbury College, Christchurch, New Zealand, fifteen speci¬ 
mens of a small hymenopteron which he had determined as Eurytoma 
oleariae Maskell. According to the correspondent, these specimens were 
reared from galls on Olearia furfuracea, whioh were also inhabited by a 
species of Ceridomyid. Samples of the galls were also received. Com¬ 
parison of the specimens and the galls with MaskelTs description and 
figures (Trans. N.Z. Inst., vol. 21, 1888, p. 255, pi. xi, figs. 1-16) left no 
doubt that the species had been correctly identified. 

This species is not an Eurytoma , however, nor even a Chaloidoid, but 
belongs to the Serphoidea and to the family Flatygasteridae, where it agrees 
best with the genus Melodists Foerster of the tribe Inostemini. Metaclisis 
is said to have the soutellum flat and the antennal club of the female 
three-jointed. In the present species the scutellura is not wholly flat, but 
transversely pillow-shaped as in many species of the genus PMfgaster, 
while the antennal club is not very well defined but appears to be six- 
jointed. One might with justice, perhaps, propose a new genus for it, but 
the relation to Metadisis is apparently close, and it is deemed best to place 
it in that genus for the present. 

. Haskell's description is obviously inaccurate in some respects. The 
following descriptive notes will aid in recognition of the speoies. 
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Tramaetiom. 


$. Length, 2*3mm. Head transverse, narrower than thorax; vertex 
entirely and temples above granularly sculptured and pilose; frons smooth 
and glabrous (sometimes with a narrow orbital line faintly granular) with 
a very small but distinct median tubercule in front of median ocellus; 
face, cheeks, and temples below smooth and sparsely hairy; occiput 
distinctly margined; viewed from front the head is subtriangular and 
broader than high ; antennae ten-jointed, weakly clavate ; scape moderately 
long and somewhat curved ; pedicel fully twice as long as thick; third 
joint as long and about as thick as pedicel; fourth approximately two- 
thirds as long as third and about as thick ; fifth not quite as long as fourth 
and slightly thicker, about as broad as long; sixth to ninth subequal and 
subquadrate or very slightly longer than thick; tenth conical and very 
slightly longer than precoding joint. Thorax ovoid, broadest before tegulae ; 
pronotum rounded in front and deeply and broadly emarginate behind; 
parapsidal grooves complete and sharply impressed ; scutellum slightly 
convex and about twice as broad as long; axillae transverse, deeply 
depressed or sunken and meeting on median line ; pronotum, mesoscutum, 
and scutellum finely granular and closely pilose ; propodeum with a shallow 
median channel bounded on each side by prominent carina, transversely 
rugose between carinae and very faintly granular and pilose laterally ; 
mesopleura glabrous and polished with three of four distinct longitudinal 
striae near dorsal margin ; metaplcura pilose but practically smooth ; legs 
moderately long and slender, posterior tibiae with two unequal spun ; 
forewings with a complete basal cell, the submarginal, basal, and median 
veins distinct though more or less vestigial, the submarginal faintly 
traceable for nearly half length of wing and terminating in a nearly 
obsolete knob; whole surface of wing ciliated, basal portion a little more 
sparsely so than remainder; hindwing with a non-ciliated area extending 
obliquely basad from hooklets to posterior margin. Abdomen as long as 
head and thorax or a little longer, as broad as thorax, broadest at apex of 
second tergite, and distinctly margined laterally; first tergite broader at 
apex than long down middle and strongly longitudinally striated; second 
tergite a little more than twice as long as first, much broader at apex than 
at base, with a large ovate and well-defined depressed area on each side of 
middle at base, surface of tergite mostly smooth and glabrous but with several 
elongate punctures or short striations at basal middle, the depressed areas 
very finely punctured and pilose within, and lateral margins of tergite 
sparsely hairy ; tergites beyond second, short, weakly punctate, and hairy ; 
ovipositor concealed. 

Blaok; antennae black; coxae concolorous with thorax; legs, except 
coxae, reddish-testaceous; marginal carina of abdomen reddish beneath; 
forewings faintly fuscous, the infuscation not uniform but more intense 
on median portion of wing; hindwing also faintly fuscous with hyaline 
spot behind hooklets. 

<J. Similar in every way to female except in antennae. These are not 
at all clavate, third and fourth joints are suDequal and each a little longer 
than pedieel, fifth a little longer than thick, sixth to ninth subequal and 
distinctly longer than thick, tenth ovate and about one and a half times as 
long as ninth ; all flagellar joints cylindrical and very shortly petiolate but 
not serrate. 

Described from fifteen specimens received, as already stated, from 
E. S. Gourlay. The speoies is without much doubt parasitic upon a 
Cecidomyid, possibly Cectdomyia oleariae Maskell. It seems highly probable 
that more than one species of Cecidomyidae has been confused under this 
name by Maskell. 



Andersen. —Maori Music . 


689 


Maori Music, 

By Johannes (*. Andersen, F.N.Z.Inst. 

[Read before the Wellington Philosophical Society, 27th June , 1023; received by Editor , 
3Ut December , 1923; issued separately , 28th August, 1824,] 

Plates 09, 70. 


StNCE publication of the paper in volume 54 more details have come to 
hand regarding certain of the musical instruments of the Maori. 

The accompanying illustration of the roiia , or Maori jew’s-harp (fig. 1), 
is from a sketch sent by Mr. George Graham, of Auckland. The vibrating- 
strip, made from supplejack (kareao), was, he says, called arero (tongue): 
\t gave like a spring, and stood considerable use. When it showed signs 
of losing its elasticity, or of cracking, it was replaced by a fresh piece. 
It gave rise to a pungent proverb : He arero kareao ka whati , engari te 
arero wahine kaore kia whati—haere tomt ana (A supplejack tongue will 
become cracked ; not so the tongue of a female—it goes on for ever). 
Evidently even Maori gallantry suffered lapses—but truth will prevail. 
Mr. Graham says he last saw the roria in use at Kaipara about 1885. 



The same correspondent says that in old days a crier (kahkaranga) 
called attention to the fact that an announcement was to be made on the 
marae , or village square, by a blast on a pumoana , or conch-horn (Plate 69, 
fig. 1). At the funeral obsequies of an old Ngati-Paoa chief of high rank, 
Rawiri Puhata, the call was made by means of a glass bottle, first drained 
of its “ hard stuff.” 

Hamilton ( Maori Art , p. 391) notes particulars of a " calabash trumpet ” 
mentioned by some authors, a specimen being in the British Museum. He 
believed it to be “ almost peculiar ” to the Taranaki coast. It was made 
from a small carofully-selected calabash (kahaka), in the side of which two 
or three holes were punctured. It gave only a small variety of notes, and 
is said to have been used to summon people to meetings. Thomas Moser, 
from whose Mahoe Leaves (p. 38) Hamilton derived part of his informa¬ 
tion, says it was called rehu, and he called the sounds it made a M most 





Tramacttom. 


horrid noise.’' The surface of the calabash was ornamented with incised 
lines, made when the rmd was soft. The specimen in the British 
Museum is about 31 in. in diameter and 74 in. in circumference. 

Mention should be made of the pahu, though this was used only for 
emitting a great body of sound: as in other parts of the world, it was 
used for signalling (see Hamilton, Maori Art, pp. 98, 384). 

The following particulars are from a note by the late Captain Mair. 
The pahu, polo, or wooden gong, was a single slab of totara (Podooarput 



Fio. 2.—A pahu, or war-gong. (From White, Ancient Hittory of the Maori, 

vol. 4, p. 128.) 

totara) or matai (Podocurpus spicatun), sometimes 30 ft. in length, 2 ft. or 
3 ft. in breadth, and 6 in. in thickness. It was suspended by two stout 
ropes from a ridge-pole built on a high rangi, or platform, in an angle of 
the pa, the platform being approached by a ladder. In the centre of thfe 
slab there was usually an elliptical hole 2 ft. or 3 ft. in length. The dab was 
struck with a heavy club made from rnaire (OUa Cunninghamii ), and 
under favourable circumstances could be heard to a distance of from six 
to ten miles. (See fig. 2.) 
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“ During the Maori War,*’ writes Captain Mair, “ my Native contingent 
at early dawn surprised an Urewcra village near Maungapohatu. Some 
of the enemy escaped and gave the alarm by sounding a pahu situated on 
a high hill above the settlement. The signal was immediately answered 
from a pa about nine miles down the Waimana Valley, below Tawhana. 
The deep thundering notes of the distant pahu came booming up the 
valley, reverberating through the wooded peaks, finally dying away in a 
thousand echoes among the lofty cliffs.” 

Sometimes pahu were formed out of living trees which happened to be 
hollow, by cutting a tongue 20 ft. or 30 ft. in length out of the standing 
trunk. The lower end was struok a few feet from the ground, and a scale 
of three or four notes obtained by striking the tongue higher or lower. 

Again Captain Mair writes: 41 There are several celebrated specimens 
of this kind of pahu , or polo , in the Urewera country, some of which have 
been in use from time immemorial. One very famous one, called Opato, 
stood on a high hill overlooking the Whirinaki Valley at To Whaiti. In 
1869, when Colonel Whitmore’s expedition marched through the Urewera 
country, the friendly Native chiefs who accompanied the force pointed 
out the necessity of obtaining possession of this gong. Accordingly I was 
sent some miles in advance during the night with ten picked men to seize 
this spot, and next morning a successful dash was made upon the rebel 
position at Harema, which was taken with many prisoners and heavy loss 
to the enemy.” 

Another instrument of percussion, whose mention follows that of the 
pahu as naturally as the mention of Venus follows that of Mars, is the 
pakuru . This instrument, too, is a perfect evidence of the Maori love of 
the beautiful. It consists of two strips or rods of wood, respectively 14 in. 
or 15 in., and 6 in. long. The longer rod is the principal part of the 
instrument, and is made from raatai, mapara(?), or kaiwhiri (~ poporo- 
kaiwhiri, Hedycarya atborea). It is nearly 1 in. in diameter, flat on one side, 
convex on the other: according to Captain Mair’s notes, it is £ in. thick 
and from l in. to 2 in. deep. Sometimes it is beautifully carved, or merely 
has notches (whahakaka pattern) cut along the edges. This rod in held m the 
left hand, and one end placed between the teeth, flat side down. It is 
struck with the small rod, made from the same wood, held in the fingers 
of the right hand. The striking, or tapping, is done in time to the words 
of the song, and the movements of the lips, as with the jews’-harp, cause 
different sounds or notes to be emitted by the longer rod. (Hamilton, 
Maori Arty p. 385.) 

According to Captain Mair, the end of the longer rod was held lightly 
by the extended fingers of the left hand, the other end being held near the 
mouth. While striking tho rod so held now and again with the shorter 
rod, the performer breathed the words of a song or diorus upon the wood, 
causing the most pleasing vibrations or waves of sound. ” I have watched 
a number of skilled performers, standing in a row,” he writes, " their 
swaying bodies and little tapping mallets keeping the most perfect unisons. 
Now rising shrill, or dying away in the mournful cadence of some love- 
song, the effect is remarkably melodious and pleasing.” 

White (Ancient History oj the Maori , vol. 2, p. 130) gives yet another 
slightly differing description of the pakuru and the manner in which the 
rod was held. He says it was made from matai, was about 18 in. long and 
1 in. in diameter, slightly flat in the centre, and tapering a little at each 
end; the ends were carvod, the middle left smooth. It was suspended 
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on the thumb of the left hand by a piece of string tied to each end of it, 
so that one end should be a little within the teeth when the mouth was 
partially open. The performer held in his right hand, interlaced between 
the three middle fingers, another piece of matai, about 10 in. long and as 
thick as a man's middle finger, and with this he struck the suspended piece 
gently while he breathed the words of the chant, producing the higher 
or lower tones by closing or opening his lips. This description was given 
White by the Ngati-Hau, who also gave the words of the haka that was 
sung to the accompaniment of the pakurn by the sisters of Tinirau when 
looking for Kae, the slayer of the pet whale Tutunui. Mair’s description 
would be from the Arawa; there were probably local variations in make 
and method. The principle is that of the suspended palm and of the 
modern xylophone. 

Hamilton (Maori Art , pi. 55, fig. 1) gives an illustration of a most 
artistic example of the instrument. In this the end of the long rod held 
in the fingers is carved with a characteristic head, through which a hole 
has been pierced to admit a double cord of flax, on which are threaded 
short pieces of shells of Dentalitun, a beautifully white cylindrical shell, used 
in a simile when complimenting a young woman on the whiteness of her 
teeth. The striking-rod, pierced at its narrower end, is also attached to 
this cord, which thus serves the double purpose of use and ornament. 




e 3 


Fiu. 3. One form of pahuru. 1, The striking-rod; 2, 3, a plain long rod. 
(From White, illustrations prepared for Ancient History of the Maori.) 

This rod is about 6 in. long—the principal rod is 14 in.—and is slightly 
cone-shaped, the base being inlaid with a neatly-cut ring of haliotis-shell. 
The principal rod is carved on the rounded face, and a diagonal banded 
pattern slightly burnt on the flat surface—the pattern looking as if it 
were a spiral encircling the rod. The whole appearance of this pakura 
is extremely beautiful. Hamilton quotes a pretty pakunt-aong, obtained 
from Captain Mair: - 

Whakarongo mat talcu hine, 

Ki te tangi pm o tatcu pahuru 
Taoro haere ana ki Pari-karangarnnga , 

Hei kau'e atu i te aroha , 

Here tornairangi i rnngu o te ran, 

Tiorooro ana ki runga pvke, 

Hei ichn/cohu i to woe, 

E te hoa whakuipo e —». 

Listen now, my lady-love, 

To my sweet sounding pahuru. 

Sending forth its melody. 

In echoing cliffs resounding. 

Breathing forth my love to you, 

As soft as dew on leaves. 

Hounding from hill and dale, 

Arousing from sweet sleep 
8he who fills my nightly dreams. 
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A finely carved example of the putorino , recently (1923) acquired by 
the Auckland Museum, is shown in Plate 70, fig. 4. This instrument was 
bought from Pora Taki, of Rapaki, Lyttelton, by J. Martin, about the 
year 1873: Pora Taki said it had belonged to his grandfather. Captain 
Mair writes that the instrument was Rounded by the performer blowing 
obliquely into the wide upjier aperture, raising or lowering the pitch by 
stopping the aperture at the small end with his forefinger. “ It required 
a vast amount of wind to produce the loud booming or toot-tooting sound.” 
There are 8|>eciniens without the aperture at- the lower end ; the sound 
of these could evidently only be modified by the changing position of the 
hand over the central aperture. 

When last year’s paper was written there was no genuine example of 
a putorino available in the Dominion Museum. The instrument tried W'as 
known to be of modern trade manufacture, so could not be relied upon, 
and the cast of the double putorino in the Museum (Plate 70, fig. 2) is of 
no use for experiment. A most- |>erfect specimen has, however, recently 
been found in the Museum. It is of undoubted genuineness, as it and a 
double putorino (Plate 70, figs. 1 and 3) formerly belonged to the old- 
established Lord St. Oswald collection, and is believed to have formed 
part of the collection taken from New Zealand by Captain Cook. This 
putorino measures 52*5 cm. in length, and 3 cm. across the widest part, 
25 cm. from the upper end. The aperture at the upper end is oval in 
shape, 2 cm. across, 1*75 cm. in depth. The lower end tapers to a width 
ot less than In) cm., and is pierced with a hole about 3 mm. in diameter. 
It is not clear what purjjose this hole serves ; it possibly helps to purify 
the quality of the notes emitted. The mouth-opening in the middle of 
the instrument is 2*75 cm. across, constricted in the centre as in Plate 7(), 
fig. 1, where two views, side view and full view, are shown. Tin* binding 
is of very finely-split kiekie-root : it is not tied, but the ends are drawn 
under the binding as in the binding of a cricket-bat. It also seems to 
have been bound over a cement, of which, too, there are traces at the 
joined edges of the wood. The protruding tongue of the figure at the 
top of the putorino (see the side view of Plate 70. fig. 1) is caught in a 
prong springing outwards and upwards from* the body of the instrument. 
On the opposite side (the back), at the lower end, is a smaller carved head. 
The side view show's the outward-arching figure of the blower at the 
sound-hole, carved in high relief. The dark-brown wood of the instrument 
is beautifully smooth and polished, like the wood of an old violin. No 
attempt has been made to carve the portions between the bindings, as 
in the Auckland instrument. 

A fine dear trumpet-note is produced by blowing bugle-fashion into 
the upper aperture; and by closing less or more of the central mouth 
with the forefinger, resting on the side edge, the note, which is P sharp, 
a fourth below middle (\ can be lowered to E very slightly flattened- 
not so much as quarter flat. This gives a range of slightly over a tone. 
The range seems much more, and the writer, after evoking a Maori 
melody from the long-silent instrument, w'as surprised on taking the pitch 
to find that the range was so small. 

A remark by Hare Hongi on this point is significant. He had boon 
singing a Maori melody for Alfred Hill, who remarked that the whole 
was within the compass of a tone. “ Surely not,” said Hare Hongi. 
" Yes; sing it again.” He sang it again. “ Yes, it is within a tone.” 
41 Do you know,” remarked Hare Hongi, “ I felt that I had been ranging 
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over an octave. 1 ’ So it is; these minute subdivisions of a tone do not. 
after a time, seem minute at all. 

The tone of the Auckland instrument is not so clear; its pitch is 
just on middle C, and it can be raised or lowered slightly by tightening 
or loosening the lips while blowing. The instrument has a pronounced 
bend at the neck. 

The pitch of the double putorino is also F, but slightly flattened. 
Neither on it nor on the Auckland instrument are the notes produced 
so freely as on the putorino of fig. 1. Once the pitch is struck, this 
instrument seems to draw the note from the blower, so that it can be 
played pp as easily as ff. The other instruments appear to resist the 
blower. No apparent differences were produced in the tone of the double 
putorino when the two apertures were differently covered. There are 
smaller putorino in the Auckland Museum, and these are higher in piteh 
than these larger and better instruments. These smaller putorino , like 
the double one, are plain compared with the other two; it may be that 
greater care was lavished on these two because of their finer speaking 
qualities. 

It is certain now that the koauau and putorino could be played in 
unison—one a female voice, one a male. 


Fi«. 4.--A flute, potutu, made of wood. 


Captain Mair mentions a kind of fiute, porutu , generally made from 
a young straight branch of kaiwhiri, hollowed out by means of fire. Its 
length was from 1 ft. to 16 in., its diameter ^ in., and it was elaborately 
carved, as in fig. 4, from a rough drawing by Mair. The name porutu is 
apparently a Maori form of the word “ flute ” ; and, judging by this and 
the general appearance of the instrument, it would appear to be a modifi¬ 
cation of the flute or of the fife. 

The long ordinary flute, adapted from the European flute, might on 
occasion be played with the nose. I learn from Te R&ngi Hiroa of a Niue 
woman whom he saw using a long flute in this way. It was held with the 
lower end towards the right. Between the right finger and thumb she held 
a stick the length of a pencil, blocking the right nostril by pressing it with 
the end of this stick, and blowing with the left nostnl. The flute was 
held with the left hand. The holes were covered by the free fingers of 
both hands. This would be a kind of trick performance, but it suggests 
that the nose-playing was not considered seriously. The nose-flute was, 
however, commonly known through the Pacific. 

Captain Mair’s notes on the Jcoauau are good. He writes that it was 
the most prized of all the Maori musical instruments. It was often made 
from the arm-bone or thigh-bone of an enemy slain in battle, was from 
5 in. to 6 in. in length, and sometimes finely carved. It was generally 
carried suspended from the neck by a piece of string, a loop at one end 
being passed over a toggle at the other end. This toggle, called uhi f was a 
small piece of white albatross-bonc. A hole was pierced on one side at the 
middle, the cord passed into the hollow of the bone and knotted so as to 
prevent its slipping out again. Mr. Graham, above referred to, says the 
toggle was called poro; and, the albatross being toroa , the full name was 
poro-toroa when the bone of that bird was used. Human-bone and moa- 
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bone were also used. He has seen one specimen of wood, beautifully 
carved. It was made in the same way that the putorim was made, the 
wood being split, hollowed out, lashed together again, and carved. This 
unique poro perished, like many another Maori treasure, in a house-fire. 
It should be noted that the bone artifact shown on plate 85, fig. 6, Trans. 
N.Z. Inst., vol. 54, p. 752, 1923, and recorded as “ Bone koauau (?) in 
British Museum,” is not a koauau at ail, but a bone toggle that evidently 
belongs to the koauau of fig. 1. Captain Mair writes that there are several 
historical koauau in the Auckland Museum, the most notable one being 
named “ Te Murirangaranga.” It is said to have been made from the 
arm-bone of a tohunga named Te Murirangaranga, who was slain by 
Whakaue for an affront put upon his son Tutanekai. It was upon this 
instrument that Tutanekai is said to have played when he lured Hinemoa 
to swim from the mainland to the island of Mokoia. A hapu of Ngati- 
whakaue called Ngatitutanekai take special pride in being descended from 
Tutanekai, and they are skilled in music, as he was said to be. Quoting 
from the notes, “ The writer has often, on a clear summer evening, sat on 
Pukeroa, a hill above Ohinemutu village, and heard the clear piccolo strains 
of a koauau wafted across from Mokoia Island, a distance close on four miles.” 

Since the above paragraph was written the writer has visited the 
Auckland Museum, and has elicited music from the long-silent koauau 
mentioned. It may be the historic flute of Mokoia, or it may not—this 
honour is claimed for about ten different flutes—but the sounds emitted 
are most sweet and pleasing; they are mellow and flute-like, not shrill 
like those of the piccolo. The bone is brownish-yellow with age, the 
interior partly honeycombed, the edge on which the lip rests ragged and 
sharp to touch, but the sweetness of the notes remains. The koauau is 
133mm. in length; the bore, which is rough and irregular, is 16mm 
across the upper end, 12 mm. across the lower. There are three holes 
pierced in the side, their centres being respectively 23 mm., 45 mm., and 
91 mm. from the top. There is a raised ridge on the back, pierced with 
a hole for suspension, 48 mm. from the top. There is a little incised carving 
at the two ends, and the pattern, two double rings with cross-cuts and 
connecting cuts front and back, is the same as that on the wooden 
mouthpiece of the shell trumpet “ Te awa a te atua.” The lowest note 
of this koauau is high B, the three following being B a quarter (almost 
half) sharp, then C a quarter sharp, and D. 

There are other noteworthy specimens of the koauau in the Auckland 
Museum. One, named “ Ngarangikakapiti,” was made from the arm- 
bone of an Urewera chief of that name who was slain by the Tuhou- 
rangi in the fight at Pukekahu about the beginning of the present 
(? nineteenth) century, and was given to Captain Mair in 1866 by 
Tuhotoariki, a noted old Tuhourangi wizard, who was entombed for several 
days under a fallen whare during the Tarawera eruption. Another was 
made from the leg-bone of the notorious Peka te Makarini, the executioner 
under Te Kooti, who fell in the fight at Waikorowluti on the 7th February, 
1870. An old chief from Mohaka fashioned it, and sent it to Captain Mair. 
The old man was a connoisseur, saying it was the sweetest instrument he 
had ever played upon. 

Captain Mair calls the nguru a “ snorer or nose-flute ”; it was made 
from matai, sometimes stone, was from 4 in. to 5 in. in length, l£in. in 
diameter, tapering internally in exact ratio to the outer surface. The 
small upcurml'end was placed in the nostril when used, the aperture at 
this end being about the diameter of a lead-pencil. The exterior was 
fancifully carved, and there were three holes for the fingers of the right hand. 
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If the nyuru were played as stated, on what did the air impinge to 
produce a sound ? or what formed a reed \ The only way in which the 
writer is able to sound a nyuru is by blowing across the wide end as if it 
were a koauau; a clear sharp whistle, almost of piccolo quality, or boats¬ 
wain’s pipe, then sounds, and covering and uncovering the holes gives notes 
of varying pitch and irregular intervals. The odd hole at the back of the 
bend altered the pitch, which was high V sharp in an Auckland instrument, 
about a semitone. 

In a note on the pionoana , or shell trumpet, which he calls pukaea 
(Plate 69, fig. 1), Captain Mair writes that the wooden mouthpiece was 
bound to the shell with bark from the hoihere (houhere), or laccbark 
(Hoheria populnea ), steeped in a tenacious gum made from the seeds of 
PiUosporum. There is a very old specimen of this trumpet in the Auckland 
Museum. It is called “ Te awa a tc utua,” and according to tradition was 
found on the beach at Matata or Tc Awaateatua by Tuwharetoa, one of 
the crew of the “ Arawa ” canoe. After the birth of the sons of Tuwharetoa 
his tribe attacked and destroyed the numerous prehistoric people then living 
about Putauaki (Mount Edgcumbe)- namely, the Kawerau, Te Maranga- 
ranga, Te Raupo Ngaoheohe, Te Tinirau, Te Aruhetawiri, &c. A remnant, 
known as Te Heke o Maruiwi, fled to Taupo, whither they were pursued 
by the sons of Tuwharetoa, who, having exterminated the Ngati-Hotu, 
another ancient tub**, finally occupied all that country and are now known 
at Ngatituwhuretoa Elsdon Best notes that the Maruiwi were never 
located at Taupo. They migrated from the Heipipi pa at Petane, marched 
up the coast, and across the ranges to Opotiki, then on to the Waimana 
district, where they settled. In later times they were expelled, and returned 
to Heretaunga via Waiohau and Kaingaroa. They were attacked by the 
sons of Tuwharetoa near Te ahi a nga tane, on the Napier-Taupo road. In 
panij, they fled in darkness, and are said to have perished in a canon near 
Te Pohue, a few survivors reaching Heretaunga. The trumpet " Tc awa a 
te atua ” used to be sounded only on the birth of a first-born male child. 
When Te Heuheu and his tnbe were overwhelmed at Te Rapa by a land¬ 
slip, in 1846, the trumpet was lost, but after many years was found again, 
and in 1880 given by the late Te Heuheu to Captain Mair. The pitch 
of the note sounded by ’* Te awa a te atua M is a shade above lower C 
sharp; the tone is loud and clear, like that produced from a well-blown 
cow*8 horn. 

The putara t which Captain Mair calls putatara or putatere , was, he writes, 
from 5 ft. to 7 ft. in length, and was made of from two to five thin strips 
of matai hollowed and closely fitted together and strongly bound with 
kiekie-roots. The mouthpiece was a finely carved human figure, and about 
3 in. inside the cylinder was a tongue or valve of wood called tohctohb 
(tonsil). In an example now in the Dominion Museum the tonsil is it 
the bell end, 11 in. from the extremity (see Plate 69, fig. 2). This trumpet 
is 56J in. long, f in. in diameter at the mouth end, 4 in. at the bell. 

It is of ingenious construction, the main portion consisting of two pieces 
of wood (Plate 69, fig. 2, A), being the two parts of a single piece split and 
hollowed out as described by Captain Mair. To form the belled end, two 
other pieces of wood (Plate 69, fig. 2, B) have been hollowed and fitted in 
between the two main pieces like gores. These two pieces are 2 in. in width 
at the mouth of the bell, and taper to a point at about 17 in. up the side. 
Hie rim of the bell has been cut so that it forms a zigzag pattern. (See 
Plate 69, fig. 2.) At 11 in. from the mouth of the bell ft kind of tonsil 
arrangement has been cut, as shown in the plate. The simple tonsil 
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[H. Hamilton, photo. 

Fig. 1. —Putorino in Dominion Museum: side view and full view 
Fig. 2.—Cast of double putorino m Dominion Museum; original in 
British Museum. 

Fig. 3.—Double putorino in Dominion Museum. 

Fig. 4 .—Putorino acquired in 1923 by Auokland Museum. 
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projects from one side of one of the broad pieces, the double tonsil projecting 
from the opposite side of the other broad piece. The right wing of this 
double tonsil, originally part of the broad piece, 1ms been cut free, so that 
the double tonsil is connected only at its base, as is the single tonsil. It 
cannot be determined from inspection if the tonsils have been cut from 
the original piece of wood, or if they have been set in grooves subsequently 
to the two pieces being hollowed out: but it look* as though they are 
actually part of the wood. 

The whole trumjiet is bound with a split aka-vine of dark-brown colour, 
a rebate at the mouth end preventing any chance of the binding slipping 
over the end. The bell is bound with a finer unsplit vine of a much lighter 
colour (Plate 69, fig. 2, G). The note the writer is able to produce is the 
bass E. It is not known what purpose the tonsil served. It may vibrate 
and increase the resonance, but such Maori opinion as can lx? gathered 
inclines to supjxise that it made the note purer less of a blare. It is said 
the old performers could almost sj)eak on the truni|>et ; it is certainly 
recorded that through it they hurled curses at the enemy with sufficient 
clearness for the curses to be understood and resented. 

There is a fine specimen of the putara in the Auckland Museum. It 
» 76 in. in length, and the chief note it gives is C sharp in the bass This 
note is exceedingly vigorous and reverberant, and unless the lips are 
firmly held it gamljols in lively fashion both above and below (' sharp. 
This instrument, too, assists the blow'er to produce the note, and it 
encourages a vocalization that may well have given the name putara or 
putatara. 

It is not easy to arrive at an idea of wdiat the Maori thinks of song; 
nor is this to be wondered at. For one thing, it is a little late in the day 
to begin questioning. Again, how many Euroj)eans could give definite 
or satisfactory replies if questioned on the technique of music or song ? 
Writers like Heimholz, on the analysis of sound, or Plunket Greene, on the 
analysis of song, came at a late |x*riod in the development of musical taste— 
at a date when there is something settled and definite in men’s ideas of 
music and their utterance of it. What can be exacted of the Maori, w r ho 
had not yet reached to the evolution of harmony, to say nothing of 
counterpoint—who had hardly even readied the stage at which our own 
enharmonic primitive folk-song evolved ? 

If we can examine an old poem or song that has escaped the moderniz¬ 
ing touch of a Percy, w r e shall find the phrases of indefinite lengths. In 
a modem poem or song the phrases are of fairly definite and equal lengths, 
the full phrase occupying a full verse of eight or seven beats, usually 
broken into two lines of four beats, or of four ami three—the “ long 
measure ” and “ common measure ’’ of church hymns. Since music 
followed the w^ords, the four-bar and eight-bar themes in music have their 
origin in the four and eight accented lines and verses of poetry. 

In the old poems, most of w'hich were songs, the lines and verses wen* 
not so definitely regular—the regularity finally crystallizing into the stanza 
of four or eight liues, or of sixteen or thirty-tw’o bars. In singing, the lines 
took on the character of Gregorian chants, where then* are short melodic 
phrases separated by conventional breves to which an indefinite number of 
syllables may be sung. .The general trend in singing seems to have been 
towards the evolution of phrases that could be sung in one breadth, or in 
two breaths. In church music the old and the new live side by side in 
the Gregorian chants and the hymns, ancient and modem. 
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Even in church music, however, the melody is modem throughout in 
its definiteness—in its being confined to steps of tone or semitone; in the 
folk-songs the melody, as the rhythm, and the length of the phrases, was 
ad lib . throughout. The introduction of metre and harmony resulted in 
the standardising, more or less, of melody, rhythm, and phrase-length. 

There is evidence of similar evolution, or trends towards similar evolu¬ 
tion, in Maori music. There is also a vigorous survival of what is probably 
a yet older character—a character that has quite disappeared from modem 
music. In many if not all the Maori J karakia, usually sung or intoned in 
a rhythmical monotone, the whole is delivered on one breath. This would, 
of course, be impossible for one person, so where two take part one sings 
as long as his breath will carry the sound, the second takes up the words 
on the same note just before the breath of the first is expended, so that 
there is an unbroken flow of sound. When a company of people is singing 
one of their monotone songs of welcome the break in the general body of 
sound is quite perceptible when one or other stops to take breath. The 
one particular voice ceases for a moment or two, then resumes ; another 
ceases, and resumes, and so on, the general murmur never ceasing till the 
close, where there is usually a drop in the hianga through one tone to four 
or more. The breath may be taken at any place—even in the middle of a 
word; and, in resuming, the singer may start again in the middle of 
a word. There seems to have been An aim to make the breath last as 
long as possible, and there were particular songs for practice in holding 
the breath. 

Dieffenbach writes (Travels tn New Zealand , vol. 2, p. 32 : Lond., 1843) : 
“ A very common sport amongst children consists in opening and shutting 
the fingers, and bending the arm in a certain manner, when the following 
words are said, the whole of which must be completed in a single breath: 

‘ Katahi ti harm ti lea Kara mai tapati tapato re ka rau ua lea rau ua lea 
boho te kim ka poke wa tautau to pi to pa ka huia mai ka toko te rangi kai 
ana te wetu lcai ana te mamma o te Tiu e rere ra runga e tepe m peke o hua 
kauere turakina te arero wiwi wawa ke ke ke te manu ki taupiri .’ ” 

The division of a song or karakta into definite lines, and verses (a definite 
aggregate of lines), and stanzas (a more or less definite aggregate of verses, 
usually two or four) is a stage of evolution to which Maori music had 
not yet attained, but indications of which can dearly be seen. It is a 
natural evolution to which the jxietry and music of all peoples are subject, 
for tbe same forms both in poetry and music have evolved independently 
among the various peoples. 

In Maori songs the stanzas are of all manner of lengths, like the old 
“ batches ” or “ tirades ” in songs such as the " Romance of Roland.” 
Among the Ngati Porou these stanzas are known as whiti, the divisions 
within the stanza, the irregular lines, being each called te upoko: they are 
heads. Every song has its principal note, ore, the melody rising and falling 
a little above and below this note. The little drops in fractions of a tone are 
whatiinga . There are often, especially in laments and love-songs--wiiata- 
tangi and walata-aroha —curious and affecting breaks, noticed more often 
on the letter h ; emotional breaks, introducing a grace-note. This break 
is called hotu (“ a heart-note ”). It is very noticeable in the songs of 
Caruso, and with his emotional power behind it it always produces a 
powerful effect. # 

The resting-place, or breathing-place, is called whakataanga, and there 
is here often a slight drop, an incipient hianga. 
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The act of starting a song is called takitaki or hapai. In a song 
that is sung on one breath the leader will carry on the dominant part or 
theme, the tahu . the chorus coming in before his breath is exhausted. It 
the song lags, the leader urges the singers by adding volume to his voice 
—that is whakarewa. If a leader or chorus forgets a song, and the tahu 
is broken, that is ka whuti; the break is whati, and is an evil omen. 
Sometimes, when all is going well, the leader will raise his pitch and sing 
a tenor harmony: that is hi. At Whareponga, on the east coast, a 
company of women were singing; the song was going briskly and without 
restraint, and one of the singers raised her pitch, singing very softly a 
fifth above the others. This was very effective. 

There is a word, irirangi , which I first heard at Palmerston North 
when speaking of music to Dr. Buck (Te Rangi Hiroa). He remarked 
casually that the people often thought they heard a floating voice, or 
spirit-voice, singing with them; they called it irimngi. It was a chance 
remark, but I remembered it when, at Whareponga. I first heard, as it 
were, a faint voice sounding above the voices of the women singing. 
I asked the Hon. A. T. Ngata. who was present, if the faint voice, to which 
I drew attention, was what they called irimngi: he said. Yes ; and soon 
one of the women, who also must have heard it. raised her pitch and 
sang the same note as the faint voice. Speaking to Dr. Buck again later 
on, he remarked that the old people would often sing together to get the 
voice, te reo irirangi , and, when they heard it, would sing the song over 
and over, listening to it. In Williams's Dictionary , under irirangi, is a 
quotation,* “ Mehemea ka waiata taton ki roto Vie whare , a ka rangona tc 
waha e waiata ana i waho , he waha wairtta , he irirangi tena” (If we are 
singing in the house and a voice is heard singing outside, a spirit-voice, 
that is an irirangi). It was said to lie an evil omen ; but it certainly 
was not always so regarded. The note heard is a harmonic, and may 
occasionally be heard when singing on an ng sound. At Te Araroa, Bay 
of Plenty, a woman struck in now and again a third above the others, 
maintaining the soft harmony not only on the principal note, but also 
on intricate embellishments. Incipient harmony is indicated, and no doubt 
all harmony had such simple beginnings ; the ear perceives the harmonics 
before science teaches what they are, and the ear finds them pleasing 
or otherwise before science explains why. Probably harmonics are heard 
more commonly than is realized ; they may be heard occasionally in the 
notes of birds, and it is no doubt the harmonics that form the basis of 
at least some of the morning choruses of the bellbird and tui. 

A mellow voice is meant by the expression puwhawhango —a voice that 
sounds as if slightly muted, with just a trace of the effect of singing 
through a comb—a slightly nasal, resonant quality. The restricted i 
sound {ee) is avoided as much as possible, as it makes the sound thin; 
it is made e (as in “ net ”) or a if it cannot be avoided or is preceded by 
a to make ae: this is especially observed at the head-ends (line-ends). 

The motion of the hands during singing is artnirohaki, or aroarokapa. 
There is a saying, Ka hawca e te manamanahau ka aroarohaki (The singer 
was so elated by the song that he broke into the appropriate accompany¬ 
ing gestures). There is an infinitie variety of these gestures, and great 
trouble is taken in protecting these, certain movements seeming to the 
Maori to go better with certain types of music. The hands are moved 
now here, now there, now bending at the wrists, now trembling with the 
wrists as pivots, now held to the right, now to the left, now close to the 
body or head, now at arm’s length : the knees are bent in rhythmic time, 


* Obtained from Eledon Beet. 
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the foot, taps, the head is inclined, the shoulders and the hips sway, the 
eves are expressive, the lips-- not a portion of the body but enters into 
the movements. As different songs are sung, one is astonished at the 
variety of the gestures, and the difference of the gestures accompanying 
the different songs, at the unison of the performers. They give whole¬ 
hearted expression to their feelings, whatever they may be, and the 
listener-observer is continually tempted to join in, so powerful is the 
effect of the rhythm and the movements and the expression of the music. 

I have to thank Mr. George Graham, of Auckland, and Te Rangi Hiroa 
for much information used in this paper: the Hon. A. T. Ngata and the 
people of Ngati-Porou for details regarding singing; Mr. Rlsdon Best for 
continual assistance and advice; the Directors of the Auckland, Dunedin, 
and Wellington Museums for permission to test instruments in their col¬ 
lections ; and Mr. H. Hamilton for the extreme trouble taken in making 
the illustration of the tohetohe and the rona. 


The Early Rechunafion* and Harbour-works of Wellington. 

By Hkkbjskt Bail lie, Librarian, Wellington Munieipal Library. 

[Read before the Wellington Philosophical Society, lHlh September, 1923; received by 
Editor , 19th September , 1923 , issued separately, 28th August , 1924,\ 

Plate 71. 

The story of the discovery, rediscovery, and settlement of Port Nicholson 
has been fully told by Mr. Elsdon Best and others. It is proposed here 
to record what was done in the way of introducing shipping facilities and 
creating the port as at present existing. 

The first official mention of Port Nicholson was in a parliamentary 
paper laid before the House of ('ominous on the 31st August, 1836, in 
connection with the recovery of British subjects who had been detained 
by the Maoris when the barque “ Harriet ” was wrecked near Cape Egmont 
on the 29th April, 1834. Captain Guard, of that vessel, with part of his 
crew and some Maori iriends, was allowed to leave the locality to obtain 
assistance on the 20th June, arriving at Port Nicholson by way of Blind 
Bay and Queen Charlotte Sound on the 30th June. Here he found the 
schooner 44 Joseph Weller,” on which he secured a passage to Sydney, 
where he laid his case before the Governor, Sir Richard Bourke. This 
resulted in H.M.S. “ Alligator ” being sent to New Zealand to recover the 
prisoners. Wellington, or Port Nicholson, only bears on the subject by 
providing a means for Guard reaching Sydney, but the episode gave Port 
Nicholson its first advertisement in the British Parliament. 

Captain Hobson, later Governor of the colony, visited Cook Strait in 
H.M.S. “ Rattlesnake ” during 1837, but he does not even mention the 
port. 

Port Nicholson thus took an insignificant part in the story of New 
Zealand until 1840; bnt with the advent of the New Zealand Company 
the Cook Strait districts and the port showed promise of future 
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importance. In the Company's prospectus it is stated (1, p. 31) 
“ that Cook Strait, between the two Islands, forms part of the direct 
track of vessels homeward-bound from the Australian colonies; that 
many vessels go through Cook Strait, while others at present pass 
New Zealand at either its ^southern or northern extremity, but that 
all would prefer the midway of Cook Strait if that channel were 
properly surveyed, lighted, * and furnished with pilots; and that, 
consequently, settlements in Cook Strait, at Port Hardy, in D’Urville 
Island, Queen Charlotte’s Sound, Cloudy Bay, and Port Nicholson would 
obtain stock cattle and other supplies from New South Wales with 
peculiar facility and cheapness, since homeward-bound vessels would 
naturally load in part, or sometimes entirely, with stock cattle for New 
Zealand (and especially on deck in favourable weather, which prevails 
during nine months of the year), discharging that cargo at New Zealand 
and reloading there with water and provisions for the homeward voyage, 
as well as with a New Zealand cargo for Europe, of fish-oil, flax, timber, and 
other productions of the country.” It was also mentioned in the pro¬ 
spectus that New South Wales received part of its supply of flour from 
the New England States in North America, which New Zealand would % be 
able to supply, taking in exchange British manufactured goods; those 
the Austalian merchants had obtained by the sale of their wool in 
London and Liverpool. 

At this time Colonel Wakefield, with a small party, was on his 
way to Cook Strait on the “Tory," with specific instructions (1, p. 23) 
that he was to select the location of the first colony, to purchase 
lands, to acquire general information as to the country, and to 
make preparations for the formation of settlements. The price paid 
for the land in those days is often held up to ridicule when 
compared with the present-day value of the same land; hut that 
is the oft-repeated story of the present looking back on the past and 
envying its bargains. It is repeated even in the story of the early 
reclamations. What would be thought of land in Willis Street, opposite 
the Evening Post office, being sold at £6 per foot frontage ? The speculator 
of those days did not see any bargain about it; the land -there was 
only 360 ft. of it—could not be sold ; half of it had to be given away ; 
and Sir George Grey did a good turn to the Wellington College when he 
granted 182 ft. as an endowment to that institution. 

The rivalry between Auckland and Wellington, now usually of a fairly 
friendly nature, is a mystery to many people. It is generally ascribed to 
the removal of the seat of Government in 1863, but it was in existence 
long before that. It originated as far back as 1840, when Governor 
Hobson, without visiting Wellington, selected Auckland as the capital. 
All sorts and conditions of men, both here and in the Old Country, joined 
in the discussion of pros and cons. Perhaps one of the most amusing 
of those was a letter to Lord Stanley from a firm of English lawyers who 
had been commissioned by several settlers of Auckland to protest against 
the proposed removal to Wellington (2/p. 68). They state that it would 
be easy to connect Manukau Bay with the Waikato River, and at a 
trifling expense. “ Taranaki is a fine agricultural district, but it is distant 
100 miles from Port Nicholson, and is easier approached from Auckland 
by means of the River Waikato and Lake Taupo and the River Wanganui 
than from Wellington. As regards internal communication, there is none 
at Port Nicholson, which is blocked in on all sides by enormous and 
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precipitous mountains/* There is no doubt that at the time Hobson 
made his choice North Auckland was the most important part of 
New Zealand, and the Waitemata district, with its double harbour, was 
considered a strategical position. 

When Captain Hobson and the Colonial Secretary did visit Port Nichol¬ 
son, although they were badly received, they gauged the position very 
fairly. Willoughby Shortland, Colonial Secretary, who came to Welling¬ 
ton to suppress a rumoured rebellion, in a report to Governor Hobson 
(10th October, 1840) says (3, p. 119): “ A beautiful and extensive harbour, 
in which there are no dangers of any consequence; the anchorage in 
Lambton Harbour is extremely good, but the one off the beach of Petone 
is by no means safe. A lighthouse and good pilots would in a great 
measure obviate any difficulties in entering the harbour/* During the next 
year Governor Hobson paid his long-expected visit to Port Nicholson. He 
had written to the Secretary of State for the Colonies (10th November, 1840) 
(3. p. 127): “ The port is certainly most spacious, and is free from danger 
within its heads, but its very great extent, and the tremendous violence 
of the prevailing winds, generate so heavy a sea within itself as to suspend 
foi; many days together all operations connected with the shipping. The 
reports of Mr. Shortland and of other authorities rank Port Nicholson, 
as a commercial port, second both to the Bay of Islands and the Waitemata 
(Auckland). 1 * After his visit to the port he reported (13th December, 1841) 
to the Secretary of State (4, p 183) : “ As to the capabilities of the port, 
1 am of opinion that few places can surpass it, but the entrance is 
rather difficult to distinguish, and appears very dangerous to a stranger. 
A more general knowledge of the coast, however, and a lighthouse on 
one of the heads, will obviate these difficulties. If any objection to the 
harbour exists, it is that the estuary is too extended, and the violent 
winds which prevail occasion a most turbulent sea at the anchorage. 
Owing to the approach to the shores being shallow, rather long wharves 
would be necessary.*’ Felton Matthews, Surveyor-General, who came with 
Hobson, forecasted (4, p. 185) that the best situation for the Customhouse 
would be between Pipitea and Te Aro, and in front of Lambton Quay, 
which must be recovered from the water. There it was placed in 1862, 
twenty-two years after. 

The violent winds were regarded from quite a different viewpoint by 
Bishop Selwyn, who in 1848 wrote (5, p. 46): “ No one can speak of the 
healthfulness'of New Zealand till he has been ventilated by the restless 
breezes of Port Nicholson, where malaria is no .more to be feared than on 
the top of Chimborazo, and where active habits of industry and enterprise 
are evidently favoured by the elastic tone and perpetual motion of the 
atmosphere. If I am not mistaken, no fog can ever linger long over 
Wellington to deaden the intellectual faculties of its inhabitants. They 
will not always reason right or be unanimous in opinion; but there will 
always be activity of thought and promptness of action in this battlefield 
of the north-west and south-east winds/’ 

Lieutenant Wood, late of the Indian Navy, who wrote a rather 
disgruntled book on early Wellington, has nothing to say against the 
harbour, but records (6) that “ when a beacon is erected on the outermost 
rock of Barrett’s Beef and a lighthouse built upon the Heads nothing 
more could be desired.” He also suggested a circular wharf abreast 
the town where vessels of large tonnage might discharge.” As will be 
seen by the harbour-plan, a practically circular wharf, with projections, 
has been built. 
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In 1842 the Loida Commissioners of Her Majesty's Treasury approved 
of Wellington, Auckland, and Russell being constituted free ports in con¬ 
formity with the provision of Act 3 and 4 William IV. Perhaps this may 
account for the following Proclamation, dated 1st October, 1844 (7): 
M On and after this day neither light dues, port charges, nor harbour dues 
of any kind will be demanded from any vessel whatever in or near any 
part of New Zealand. Taking a pilot will be optional with the master 
or commander of any vessel; if used, the charge will be 3s. per foot, 
into or out of any harbour. There are no duties of Customs or 
public charges of any kind payable by vessels in New Zealand.- Andrew 
Sinclair, Colonial Secretary.” 


Beacons. 

Heaphy in his book (8) Bays that “ much inconvenience has been 
experienced from the want of lights and beacons.” Owing to wrecks m the 
vicinity of the Heads, the settlers became anxious that beacons should be 
erected. It may be of interest to show that even then the settlers did not 
get things on the first asking. The local newspaper of the 16th January, 
1841, stated that beacons were to be erected on both sides of the Heads. 
On the 24th July complaints were made that the work had not been 
started. On the 4th September another complaint was made. On the 
18th December plans and estimates were called for, but nothing was 
done by the Government until nearly three years later E. J. Wakefield 
mentions that in 1842 “ two landmarks had been put up at the Heads.” 
One, a three-sided wooden pyramid with open sides about 70 ft. high, on 
Pencarrow Head, was blown down by a gale of wind soon after. This 
had been put up by public subscription. Another, on the highest peak of 
the western side of the entrance, Beacon Hill, was more securely fixed, 
by Colonel Wakefield’s orders. It consisted of four tun butts, then three, 
then one, piled above each other, filled with stones and painted white, 
with a flagstaff on the top. Tenders were called by the Government in 
January, 1843, but again there was delay, for it was not until the 20th 
June, 1844, that it was notified that a beacon had been “erected on 
Pencarrow Head, at the eastern side of the entrance to the harbour, 
bearing, from observations taken on board H.M. colonial brig “ Victoria,” 
S.E. by E.}E. from the outer rock of Barrett’s Reef, 37 ft. high, painted 
white and surmounted by a red flag.” On the 17th February, 1864, the 
Provincial Council’s Harbour Light Committee reported that it had visited 
Pencarrow and had found that the beacon was quite unsafe, the bottoms 
of all the upright planking haring become quite rotten. There was danger 
of it being blown on to the light-keejier’s cottage during a southerly gale. 
” It ought to be whitewashed to render it more conspicuous, and generally, 
whatever improvements are contemplated, ought to be effected directly 
while the weather is fine, and finished before the winter.” Also, in 1864 
the House of Representatives set up a Committee to consider the matter 
of erecting beacons and lighthouses. It suggested that a beacon be erected 
on the outer rock of Barrett’s Reef, with a reflector so placed, if possible, 
as to catch the light from the lighthouse on Pencarrow. While the 
permanent lighthouse was being erected in 1868 it was found necessary 
to remove the beacon. A temporary flagstaff was raised, carrying a white 
flag with a red ball above it. The lighthouse was painted white, and thus 
became a beacon by day as well as by night. The Wellington Almanac 
of 1845 does not mention the beacon, although it mentions the signal- 
station on Mount Albert. In Grimstone’s Southern Settlements (1847) the 



704 


Transactions . 


Hailing directions by Captain Richards, of the “ Victoria,” note the white 
beacon on Pencarro^.and the landmark on Beacon Hill. The Cook Strait 
Almanac of 1851 jnentions that the Pencarrow beacon is not visible at a 
distance of five miles, except in clear weather. The New Zealand Pilot 
of 1856 mentions the barrel beacon, ulso the Pencarrow beacon, but not 
the red flag. In the New Zealand Pilot , 1856, the Government House 
flagstaff is noted as a leading-mark, also the “ Waterloo Inn,” a large 
white building on the extreme of Kaiwarra Point. 

Signal-stations. 

The first signal-station was erected on Mount Albert, the peak to the 
south of Newtown Park, in 1844. The first signalman was Robert 
Houghton, a master mariner, who was also gazetted as keej)er of the 
powder - magazine. The signals used in those days were the same 
as now used at the Mount Victoria Signal-station, though some of 
them have fallen into disuse. One that would bo frequently used in the 
“ forties ” and 44 fifties ” the circle, for a brig—has probably not been 
used for many years. Until the days of regular steam communication 
with the Home-countrv the square, the signal for a ship, was an imj>ortant 
signal to those who were expecting friends or important cargo, and they 
anxiously awaited the hoist of flags denoting the particular ship signalled.. 
Cases were known, however, of vessels, though signalled, being delayed 
for days by adverse winds and weather. From the 13th September, 1849, 
the signals from Mount Albert were repeated on the flagstaff* which had 
bt-en erected in front of the old Government House at a cost of about 
£l()0. In February, 1863, Mr. John T. Platt offered to repeat the signals 
on a flagstaff that he had erected at the foot of Tory Street. His letter, 
published in the Provincial Gazette , stated that the staff was erected on 
ins premises known as the 44 Brick House,” and that “ the signals would 
Ik? repeated with accuracy and regularity. The signals would be of 
sufficient size and would be placed at sufficient height as to enable them 
to be seen clearly by the greater portion of the inhabitants of Te Aro.” 
Apparently the service was not satisfactory, as a petition was presented 
asking the Council to provide a station for Te Aro, or improve Platt’s. 
The change to Mount Victoria rendered any repeating within the town 
unnecessary. 

While the signal-station was on Mount Vlbert the outside ]>ilot-station 
was in a small cove a little to the west of Palmer Head, Tarakena Bay. 
On the 26th December, 1858, the Consulting Engineer, Mr. Carter, reported 
that the * sigW ateta tion was in such a bad state as to remind one of the 
celebrated needed a new lock, stock, and barrel. In 1866 it was 

decided that ftflot service should be located within the Heads, Worser 
Bay being the position selected. Land was purchased and buildings 
erected, some of which are still in existence. A signal-station and a 
dwelling for the signalman were erected on Beacon Hill, and the signal 
staff was removed from Mount Albert to Mount Victoria, to which the 
signals were repeated from the outer station. Code-flags, both Com¬ 
mercial Code and Marryatt’s, had been supplied, and by their means 
messages could be sent from town to vessels, the pilot-station, or the light¬ 
house at Pencarrow, or vice versa , by way of Mount Victoria. Later, 

* An illustration of the first (government House, with flagstaff before it, appears 
at p. 21 of the Cyclopedia of Sew Zealand , Wellington Provincial District, 1897. 
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Fio 1.—Signal-station on Mount Albert (fiom print m Alexander Turnbull 
Libiar>) No 1 denotes a ship, 2 a barque, 3 a bng, 4 a schooner, 
5 a cuttei, 6 a steamer. 



Fia. 2.—-First lighthouse at Pencarrow Head. (Original sketoh in possession 

of Mr. F. J Halse.) 
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Beacon Hill became what was known aa a teamens’ station, with a Mora# 
telegraph-set connection with the Wellington Telegraph Office, a cadet 
being stationed there. Still later, a telephone waa installed between the 
pilot-station and Beacon Hill, one of the first telephone circuits in New 
Zealand. 

The first pilot appointed by the Government, in 1842, waa D. McCarthy. 
James Hebberley had been appointed by the New Zealand Company in 
1840. McCarthy was succeeded by R. # Calder, who retired in 1848. 
He waa succeeded by James Ames (father of the present City Valuer), who 
filled the position temporarily. In 1849 Captain Daniel Dougherty, an 
American whaling captain, was appointed, and he held the position until 
his death in 1856. 

It should be mentioned that Heaphy records (8) that “ E’Warri, one of 
the young chiefs of Port Nicholson, had, with a boat’s crew of Natives, gone 
off tP the “ Olympus,” immigrant ship, in the strait during a gale, and 
piloted her with safety into the harbour, and to an anchorage, for which 
service the company awarded him £5. 

Time-signals were given daily from H.M. Surveying Ship “Acheron,” 
Captain J. L. Stokes, while in port towards the end of 1849. On the 9th 
March, 1864, a time-ball service was instituted. A mast was raised above 
the Customhouse, on which a large black ball was raised daily, half-mast 
at ten minutes to 12, mast-head at five minutes to 12, and dropped at noon, 
Wellington mean time. The cost of the astronomical clock ordered in 
connection with the time-ball, with the other necessary apparatus and 
fittings, amounted to £941 12s. 7d. The first observer was the Rev. Arthur 
Stock, of St. Peter’s Church. 

Lighthouses. 

The first mention of a proposed light was the offer of the New Zealand 
Company, on the 5th November, 1841, to erect a lighthouse on Pcncarrow 
Head, at a cost of £1,500, provided that such sum should be a charge against 
future dues (2, p. 31). The Colonial Office referred the matter to the New 
Zealand officials. Whatever the reply may have been, there was no light¬ 
house erected by the company. Perhaps the following extract from Wake¬ 
field’s Adventure (9) should have been the first paragraph of this section 
although the lights referred to were hardly what is known as a lighthouse : 
“ The frigate sailed away on her return to the Bay of Islands the same 
evening, beating out in the dark against a fresh breeze with her boats holding 
lights on the extremities of the reefs.” The frigate was H.M.S. “ Herald,” 
Captain Nias,' which had called at Port Nicholson on the 20th July, 1840, 
on her return from a mission to declare British sovereignty over the South 
Island, and also to secure signatures to the Treaty of Waitangi. When 
the beacon was erected in 1844, the question of a lighthouse was left in 
abeyance until 1852, although public opinion had frequently called for one 
as a necessity. The necessity was emphasized by the wreck, on the 23rd 
July, 1851, of the barque “ Maria,” Captain Plank, from Port Cooper, 
which ran ashore near the mouth of the Karori Stream and became a 
total wreck, twenty-nine lives being lost. The absence of a lighthouse 
was held as being chiefly responsible, and a strong appeal was made to 
Sir George Grey that one should be erected at once. He agreed, and 
proposed that the duty on spirits should be increased by Is. fid. per gallon 
for the purpose of raising the means to do so. The proposal was carried, 
but still no lighthouse—no real lighthouse. Mr. C. R. Carter, in his Life, 

23—Trans. 
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says : “ Instead of a proper lighthouse being erected a miserable shed with 
a bow-window in it was constructed, in which was placed an indifferent 
lamp-light.” In 1853, Carter had occasion to visit Wairarapa, which he 
did by walking to the old pilot-station by way of Lyall Bay and crossing 
to Pencarrow in the pilot-boat. He ascended the hill on which the “light¬ 
house ” stood (10). “ From here I saw the lighthouse-keeper (Mr. 6. W. 
Bennett) coming up the hill with a load of drift-wood on his back which he 
had collected on the beach, and looking like another * Robinson Crusoe.’ 
This Government officer or servant had his habitation—I cannot sav it was a 
comfortable one, many would call it a wretched place ; but, Lord tless me 1 
man is an animal that accommodates himself to all sorts of odd things and 
contrarieties, from the peer in his palace to the savage in his hut. Here 
was a case in point: Governor Grey lived in Government House, built on 
a nice green mound ; the lighthouse-keeper also lived on top of a hill, and, 
with his wife and three children, and the lighthouse apparatus, were all 
stowed away in two little rooms each about 10 ft. square and without a 
fireplace. The interior of this building, a lighthouse and dwelling combined, 
was accessible to wind and rain on all sides, and in heavy gales it rocked 
and shook so much as to frighten the keeper and his family out of it, who 
in that case took refuge in a sort of cave or cabin which he had scooped out 
of the side of the hill, over which he had fixed a rude thatched roof and in 
which he had built a rude stone chimney. This cabin was his house of refuge 
and his cooking-place.” Mr. Carter, in a note, states that Mr. Bennett was 
drowned some time afterward, he thinks by the upsetting in a storm of the 
pilot-boat which was about to land him at Pencarrow. 

One of the first- Committees to be set up by the House of Representatives 
was one appointed (22nd June, 1854) to report on the lighthouses and beacons 
required on th< coast. It reported on the 8th August, 1854. Pencarrow is 
mentioned as being only a temporary light of an extremely inferior descrip¬ 
tion, even considered by an authority as being likely to mislead navigators. 
The Committee recommended that a permanent lighthouse be erected as 
planned by Mr. Edward Roberts, of the Royal Engineer Staff, then sta¬ 
tioned in Wellington, the estimated cost to be £3,400, Captain Drury, of 
H.M. Surveying Ship “ Pandora,” in giving evidence before the Committee, 
recommended that the light l>e placed on Point Dorset. The Provincial 
Council had during its first session appointed (23rd December, 1853) a 
Harbour-light Committee, which reported (17th February, 1854), in part, as 
follows :— 

“The establishment (Pencarrow) was visited 4th February, 1854, and 
all things found clean and in order, and very creditable to the person in 
charge. The situation is considered the best that could be chosen for the 
first harbour-light, answering at the same time the useful purpose of assist¬ 
ing the navigation of that part of the strait adjacent to the Heads. The 
apparatus for producing the light is not very powerful, but with some slight 
modification might be made far more effective. 

“ The great complaint is that towards morning the light gets so dim and 
discoloured as to become scarcely visible. This arises, in the first place, 
from the inferior quality of the oil, by which the lamp gets clogged up before 
morning and the quantity of light greatly lessened ; and, secondly, from the 
position of the smoke-conductor, which is thereby rendered useless, and the 
room, being kept constantly full of dense smoke, the window* become com¬ 
pletely blackened in a few hours, thereby producing that glimmering red 
appearance which all have observed a few hours after the lamps have been 
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lighted. By using a better oil a superior light would be produced and kept 
up till morning; and by removing the present conductor, which is placed far 
too low, and making two apertures in the highest part of the ceiling, one at 
eaoh comer, to act alternatively in case of a change of wind, the smoke would 
be got rid of, and the same or nearly the same brilliancy kept up till morning 
which is now seen only in the early part of the night. There is no doubt 
but that the conflicting testimony respecting the light has arisen from the 
different appearances presented to individuals in those different hours of 
the night in which they have had an opportunity of seeing it. The only 
other alteration the Committee recommend would be to place the present 
apparatus for producing the light upon a revolver which might be erected 
and worked in the present building at a small additional expense, thereby 
giving the light a distinctive character and preventing its being mistaken 
for a casual fire, without diminishing its force by the intervention of any 
coloured medium. 


“ The Committee also recommend that a supply of oil, Ac., for the light, 
equal to one month’s consumption, should be always kept on hand, as they 
are sometimes, under present arrangements, without oil, and, should the 


weather be tempestuous, might be so for weeks, to the great danger of ships 
frequenting the harbour. 

The house appears to be strongly built but quite unfinished, being 
neither wind or water-tight, and, as it is so exposed, something should 
be done to make it more habitable before the winter.” 


In the Wellington and Coast Almanac of 1855 it is stated that at night 
a light is shown but it is not seen at more than two or three miles. The 
New Zealand Pilot of 1866 ignores the light. 

During the fourth session of the Provincial Council, 1856-57, it was 
decided to erect a permanent light. The sum of £10,000 was voted for the 
purpose, being part of a loan to be raised. Previous to the vote being 
passed the Superintendent wrote to the Colonial Secretary requesting a 
copy of all correspondence, with the plans and specifications prepared by 
Mr. Roberts. These contain much interesting information about the pro- 

r d lighthouse. On the 26th March, 1867, the Superintendent wrote to 
Edward Roberts, who had by then returned to England, forwarding 

5 Ians and specifications as prepared by him in 1863, asking him, with Mr. 

ames Smith, a Wellington citizen then in England, to obtain and send out 
the building with all its fitments, light-apparatus, Ac., all mechanism to be 
duplicated. The sum of £3,600 was fixed as a limit to cost. The contractor 
was to erect the building and fix apparatus, and if the person sent out was 
a lightkeeper he could be appointed to take charge of the light. The tenders 
received ranged from £2,436 to £2,823, the successful contractors being 
Messrs. Cochrane and Co. In opening the fifth session (2nd June, 1867) the 
Superintendent stated that the General Government had objected to the 
Provincial Council constructing the lighthouse, as the 19th section of the 
Constitution Act prohibited any Provincial Council from making any law 
for the erection and maintenance of lighthouses. The Superintendent 
questioned the ruling—it only applied to lighthouses on the coast. He 
reminded the Coun'cil that they had maintained a light at Pencarrow for 
several years. In any case, he had ordered the lighthouse, and he hoped 
that it would be landed during the course of the next six months. 

Though out of chronological order, it may be noted that one of the reasons 
for the disallowance of the Municipal Corporations Act, 1842, by the Colonial 
Office was, “ by the sixth clause the Corporations are authorized to erect 
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beacons and lighthouses, a power which properly belongs solely to the 
Crown.” The directors of the New Zealand Company protested against 
the disallowance, and, in respect to the above objection, submitted that 
there did not seem to be any objection, upon principle, to allowing the 
representatives of the community to execute public works of that nature 
respecting the call for which, the proper sites of their erection, and the 
best means for compassing that end,* the representative of the Sovereign, 
residing at a distance, must be comparatively ill-informed. 

Also out of chronological order, but very interesting and opportune, 
is the following extract from the Evening Post of the 13th July, 1923 :— 

Parliament.—To-day’s Proceedings. 

Legislative Council 

In the Legislative Council to-day Sir Thomas Mackenzie asked the Attorney- 
General whether the time had not arrived for the erection of an automatic light on 
Barrett’s Reef, at the entrance to Wellington Harbour, in order that greater safety 
may be given to navigation. He said that some forty masters of Bteamers had peti¬ 
tioned to have a light placed on the reef. The reef was exceedingly dangerous in foggy 
weather. 

In reply. Sir Francis Bell, Attorney - General, said Barrett’s Reef was within the 
limits of Wellington Harbour, and the question of placing a light on the reef was a 
matter for the Harbour Board to determine. 

According to a return dated 15th May, 1858, the total cost up to that 
date, including the salary and passage of Mr. Edward Wright, who had 
been sent out to superintend the erection, amounted to £2,554. Mr. 
Wright reported on the same date that the cost of erecting the lighthouse, 
if landed at Fitzroy Bay, would be £750; if landed inside the harbour, 
two miles and three-quarters from Pencarrow, the cost would be £2,000, 
exclusive of landing the material on the beach at the selected point. In 
a return to the General Assembly, 1867, the total cost'of Pencarrow to 
date was stated to be £6,422. The light was exhibited from the 1st 
January, 1859. It was described as being of the second order, catadioptric 
system, with eclipses at intervals of two minutes. The cause of the change 
to a fixed light from September of the same year has not been traced; 
it was probably some trouble with the mechanism. The first keeper of 
the light was Mrs. Bennett, widow of the first keeper of the temporary 
light, with W. Lyell as assistant. In the 1865 report of the Marine Board 
Engineer, Mr. Balfour, Pencarrow is referred to: “ While engaged in a 
survey of the strait we happened to pass Pencarrow at night., and, as the 
light was very poor, we landed to .examine it. We found everything in 
good order except the light, which, though very white and clear, was 
miserably low, being only l}in. from the burner to the top, whereas the 
standard height is from 3$ in. to 4 in.” He suggested that the serviod* of 
the trained light-keeper who had been brought out by the Provincial Council 
of Otago should be secured in order to examine and adjust the apparatus 
and instruct the keepers. In 1867 the Engineer reported that the roof 
of the keepers’ cottage had been blown off during a Male. He also 
suggested that a better path to the lighthouse be formed, and that a store 
be erected on the beach, also one on the hill, which could be used as a 
workshop. During that year £298 was expended, so probably his suggestions 
were agreed to. A new set of lamps were installed during the* year 
1869-70. The Marine Engineer, on the 18th June, I860, reported that 
the buildings were much decayed. During the followingLyear new dwellings 
for the keepers were erected at a cost of £764. 
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In 1864-66 the Marine Act of 1863. which imposed duties on the 
provinces in connection with lights and beacons, was amended. The 
Marine Board was abolished, and the Provincial powers in connection with 
lights and beacons withdrawn, the powers being vested in the Governor, 
who was also given authority to purchase any of the lights and beacons 
from the Provincial Governments. It would probably be at this time 
that the management of Pencarrow passed to the Marine Department. 

In 1864 the Chamber of Commerce urged that a light be placed on 
Point Gordon, but the President of the Marine Board pointed out that 
Somes Island would be a better position, therefore it had been decided to 
erect a lighthouse there. It was erected and maintained by the Provincial 
Council until the abolition of the provinces, in 1875, when the Marine 
Department took over the responsibility and expense until a few years 
ago, when they were passed on to the Harbour Board. The light was first 
shown on the 17th February, 1866. It was manufactured by Messrs 
Chance Bros, and Co., and described as being catadioptric, of the fourth 
order, showing a fixed white light in mid-channel, a fixed red light on the 
western and a fixed green light on the eastern shore. Keepers’ dwellings 
were erected in October, 1865, at a cost of £695. Some trouble was caused 
at the outset owing to the divisional lights not working satisfactorily. 
Mr. W. Lyell, transferred from Pencarrow, was the first keeper, with 
D. Susans as assistant. 

Colza-oil was used by New Zealand lighthouses until 1872. The 
Marine Department report of that year suggested a change to kerosene, 
which would result in more brilliant lighting at a reduced cost. In 1876 
the report gave details of the illuminating-power of kerosene. In 1877 
Pencarrow and Tiritiri were the only lights using colza. In 1881 kerosene 
lighting was completely installed. In 1878 Pencarrow consumed 510 
gallons of colza, in 1881 734 gallons of kerosene. During the financial 
year 1921-22 867 gallons were used. It may be of interest to note that 
the cost of oils and wicks in 1857 was : Lamp-oil, 10s. per gallon ; sperm, 
5s. lOd. per gallon; cotton wick, 10s. per pound. 

According to a return, the Government secured the freehold of the 
lighthouse reserve, consisting of 69 acres, from the Maori in 1873, although 
in 1841 it was notified that the Government has reserved land at Pencarrow 
for public service. 

The “ Inconstant/* 

Towards the end of 1849 the ship “ Inconstant,” 588 tonB, of London, 
missed stays in entering the harbour and drifted on to the rocks at the 
point near Pencarrow named after her. Fortunately. H.M. Surveying 
Steamer “ Acheron ” was in port at the time and towed her off. Apparently 
the damage was too extensive for repairs to be effected, for Messrs. Bethune 
and Hunter sold the vessel to a local shipwright, who in turn sold it to 
Mr. John Plimmer in 1850 for £80. Mr. Plimmer received permission from 
Sir George Grey to remove the vessel from Te Aro, where she was beached, 
to a short distance north of Clay Point, in front of Barrett’s Hotel, by 
that time removed to its present site. He cut down the upper works, 
shored up the hull, connected it with Lambton Quay by means of a bridge, 
and constructed over part of it a large building, 68 ft. by 30 ft., comprising 
two floors, while the lower part of the ship formed a basement measuring 
80 ft. by 25 ft. Hie building was fitted as a warehouse and auction-room 
for Messrs. James Smith and Co., who opened it for business on the 14th May, 
1851. As usual in those days, the occasion was celebrated by a lunch. 
The building was generally known as “ Noah’s Ark,” although it was often 
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called “ Plimmer’s Wharf.” There was an open platform at each end of 
the hull. The fore part of the vessel is said to have rested in 10 ft. of 
water, the platform being used as a wharf. The earthquake of 1856 caused 
some damage by throwing the vessel on its side, but with difficulty it 
was replaced firmly and safely in its old position. After the shake 
Mr. Plimmcr built a retaining-wall to the north of the “ Ark ” and filled 
in around it. Mr. (’. R. Carter, in reporting on Mr. Plinuner's claim 
in 1862 for the pre-emptive right to purchase the adjacent land, stated 
that Mr. Plimmer had constructed a timber breastwork 136 ft. long, 
valued at £95, and had filled in 3,601 cubic feet of spoil, valued at 
£450. The Provincial Council allowed Mr. Plimmer’s claim to two 
sections. These sections together comprised an irregularly-shaped block 
with a frontage of 50 ft. to Hunter Street, 130 ft. to Customhouse 
Quay, and 130 ft. to Lambton Quay. The price of the Hunter Street 
corner section was to be fixed by the price obtained for the section 
opposite —that is, the present Australian Mutual Provident Society’s site. 
The second section, with 70 ft. frontage to Customhouse Quay and 130 ft. 
to Lambton Quay, was to be sold on the Customhouse Quay frontage 
at a price per foot averaging the price received from the sections on tne 
opposite side. This land brought £15 per foot. He was also to be 
allowed the amount stated above for the work done by him. After the 1861 
reclamation was completed Mr. Plimmer constructed another wharf from 
the breastwork. This wharf was generally known as Plimmer and Reeves’s 
Wharf. It was the last private wharf in Wellington Harbour to go, which 
it did when the Te Aro reclamation was undertaken. 

Harbour-lights. 

The first official harbour-light was a red light shown from the end of 
“ Noah’s Ark ” on and after the 6th November, 1858, “ for the guidance 
of vessels coming in to an anchorage in Lambton Harbour.” At this 
time the Harbourmaster had his office at Plimmer’s Wharf- “ Noah’s Ark.” 
A white light was shown from the deep-water wharf on the 19th October, 
1863, but it was placed so low that complaint was made that it was 
hidden by any vessel that might be lying at the end of the cross-head. 
In 1866 the Harbourmaster reported that a better light should be shown 
on the wharf, one that could be seen at a distance of four miles in ordinary 
weather, the present light being visible only half a mile. On the completion 
of the extensions in 1867 a powerful red lamp was placed at the end of the 
wharf. 

The 1858 Harbour Regulations provided that all vessels should jhave 
buoys and buoy-ropes to their anchors to show their position; also that 
all vessels should hoist a conspicuous light *at their peak-end from dark 
to daylight. This latter regulation came into force on the 23rd December, 
1858. One of the local papers of the following day remarked on the 
picturesque and novel sight. 

Reclamations and Sea-walls. 

In 1847 tenders were called by the General Government for the 
construction of a timber breastwork along part of Lambton Quay. 
Tenders were to be marked “ Tenders for repairing Beach Road.” In 
the early days of the settlement the waterside road was known as 
“Thorndon Quay” from the Hutt Road to Charlotte Street, and 
M Lambton Quay,” from thence to Section 205, where Willis Street 
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commenced. Locally, the full stretch was known as “ The Beach.” 
Along the quays the water at high tides in many places covered part 
of the roadway, and probably it would be to form the roadway in one 
of these bad places that the breastwork was required. Even in 1850, 
Carter tells us, there was not room in some parts for two carts to pass. 
In 1854 Carter constructed for the Provincial Government another breast¬ 
work, 800 ft. long. It was constructed of brick, and, he says, was built 
with the object of widening the beach to a width of 60 ft. This contract, 
which also included the formation of a footpath and cross wood drains, 
cost £832. Mr. Edward Roberts was instructed in 1851 to prepare a 
scheme of reclamation. The Spectator proposed that it should extend from 
Pipitea to Clay Point. 

In 1852 the Government of New Munster, which comprised the southern 
half of the North Island and the whole of the South Island, called for 
tenders for reclaiming a part of Lambton Harbour. This reclamation is 
generally known in legal circles as “ Sir George Grey’s reclamation.” It 
ran from Customhouse Street (now usually known as 11 Old Customhouse 
Street”) 360ft. north, with a depth towards the harbour of 100ft., the 
frontage being to Willis Street. Mr. Roberts was Engineer, and C. R. Carter 
secured the contract, his tender amounting to £1,036. Work was com¬ 
menced early in April, and was completed early in October. Apparently 
the land was offered for sale as it became available, for a block was 
put up for sale by public auction on the 21st July, when a 50 ft. frontage 
was sold to John Harding at the upset price of £6 per foot. On the 11th 
September another block, of 60 ft, was sold at the same price to S. Cimino, 
There was to be another sale on the 30th October. I can find no record 
of the sales on that day, but, through the kindness of Mr. Maurice Smith 
(Chief Draughtsman of the Survey Department), 1 learn that the total 
sales to the public amounted to £900. This accounts for 150 ft.; 182 ft., 
with an area of 1 rood 25 perches, was granted by Sir George 1 Grey as 
an endowment for the Wellington College. There was a cross-street from 
Willis Street to the waterfront (now part of Mercer Street), of a width of, 
say, 28 ft,, which “would account for the full frontage of 360 ft. as per 
contract. The value of the College Reserve would be £1,092, making a 
total value of £1,992 against an expenditure of £1,036. The cross-street 
was officially known as “ College Passage,” although later it was known 
as “College Lane”-*now Mercer Street. Carter records that during the 
progress of the work a heavy sea carried away part of the wooden wall; 
he also records that his profit amounted to £212, although the Engineer 
assured him before he signed the contract that he had underestimated the 
work. During low tides the water would probably not be near the wall. 

By the Public Reserves Act, 1854, the Provincial Government was 
granted the right to reclaim part of the harbour below high-water mark a 
from the “ reclaimed land ” to the foot of Tinakori Road. “ Reclaimed 
land ” would, of course, refer to the 1852 reclamation A definite scheme 
of reclaiming land from the harbour was asked for, when the Committee 
on the Harbour Reserves Bill reported to the Provincial Council (1st 
February, 1856), as follows:— 

“ Your Committee has been unable to obtain sufficient information to 
enable it to propose any specific plan for the management of the harbour 
reserves. It therefore contents itself with recommending that the Super¬ 
intendent should invite, by competition, plans and specifications for the 
reclaiming of the land and building retaining-walls, and having especial 
reference to the practicability of carrying out the works in separate blocks, 
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such plans to be accompanied by a plan for laying off the reclaimed land 
in streets, and for drainage. That in all plans a continuation of Willis 
Street and a quay on the water side be made main features. That the 
Superintendent should offer a premium for the plan which he may consider 
the most practicable. That blocks of the land be sold unreclaimed under 
a condition that the purchaser shall reclaim within a certain period, 
according to the adopted plan, or the Superintendent should contract with 
persons willing to do so. To reclaim any block or blocks, the contractor 
receiving payment for so doing on sale of the land, the amount of the 
contract being added to the purchase-money as for improvements thereon 
or, if the block be sold in lots, apportioned among the purchasers 
accordingly. That sufficient reserves be made for public purposes. That 
all land alienated, except that hereafter referred to, be absolutely sold, 
and that by public auction. That those persons who have erected wharves 
along the neach, extending unto the reserved land, should have the right 
of pre-emption over the allotments comprising such wharves, at the average 
price of the adjoining land.” 

An Act was passed during that session enabling the Superintendent 
to act as suggested, also giving him authority to grant a lease of a section 
with 80 ft. frontage to Willis Street, at such rent and on such terms as 
he might consider expedient, to the Tradesmen’s Club, which appears to 
have been an institution of the nature of a Chamber of Commerce. It 
proposed to build a public hall, and also to erect and maintain an inner 
harbour-light, “ the water frontage admitting of so useful an appendage,” 
there being no harbour-light at the time. The suggestion to have a 
quay on the water side was not adopted, thus giving purchasers the 
water rights at the rear of their sections as far as the Willis Street and 
Customhouse Quay sections were concerned. To extinguish these rights 
the City Council had to grant compensation to the owners at the time 
of the Te Aro reclamation. Apparently it was proposed to erect a stone 
wall, for tenders were called during 18B6 for the conveyance of 2,000 tons 
of stone from Somes Island to where they might be required between 
Bowler s Wharf and “ Noah’s Ark.” “ The stone will be put on a jetty 
at Somes Island, alongside of which there will be a depth of 5 ft. at high 
water. Deliveries to be of not less than 200 tons per week, to commence 
18th December, 1856.” Engineers may be interested in the subject of 
Somes Island stone, though this scheme was not proceeded with. Carter 
writes: “ Towards the end of 1857 I succeeded in getting a contract for 
building a long length of brick-in-cement sea-wall, which commenced at 
the north end of the wood retaining-wall I had previously built (Chew’s 
Lane), and extending into water 3 ft. deep at low water to near Clay 
Point at 4 Noah’s Ark.’ My contract for this (which included 172 ft. of 
# brick sewer) was £3,343. In the year 1861 I obtained another contract 
for continuing this sea-wall on to a point in a line with the northern side 
of the block of land on which the Oddfellows’ Hall is built. Both of 
these contracts, though very difficult to execute, proved to me very 
remunerative. The 4 gossipers ’ said I would have to go to the expense 
of coffer-dams in order to lay the foundations under water. They were 
mistaken. I devised a plan of building (out of water, but over their 
sites) large blocks of brickwork loosely keyed together, and then lowered 
them into their position or site under water. I then keyed them with 
large bricks, and as at low water the tops of the blocks were about 6 in. 
out of water,. I built upon them without much difficulty except when the 
water was rough.” The filling-in of this space was carried out by day 
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labour at a cost for the first part of £2,237, totalling £5,580 for that block. 
The first sale of sections was advertised for the 14th May, 1858. It 
covered twenty-five sections with frontages to Willis Street, Harbour 
Street, Customhouse Quay, and what is now known as the Bank of New 
Zealand corner. The total frontage offered was 844 ft., costing approxi¬ 
mately £6 10s. per foot frontage. Sections in Willis Street were priced 
at an upset value of £12 per foot, Harbour Street at £4, corner sections 
£8, Customhouse Quay £15, while the Bank of New Zealand corner 
was fixed at £8, totalling £9.712. Nine out of the ten Willis Street sections 
were sold, three out of the eight Harbour Street sections, while none 
of the Customhouse Quay sections, nor the corner, were disposed of. 
The unsold sections were offered again on the 1st September, 1858, 
but apparently none were sold, for they were offered yet again on 
the 5th March, 1862. The size of the Bank of New Zealand section 
had been increased to 70 ft. or 71ft. to Lambton Quay with 100 ft. 
to Customhouse Quay. The upset price was £8 per foot, Lambton Quay 
frontage, at which price the Bank of New Zealand was the purchaser. 
It should be noted that the law provided for the sale of the reclaimed 
land by the Provincial Council only by auction and for cash. It should 
also be noted that in the March, 1858, session of the Council Mr. Richard 
Barry, a member for the City of Wellington, proposed that the land 
should be leased, but he received no support. 

In February, 1866, Mr. W. Tonks, who had secured the contract to 
reclaim 13 acres of land from Panama Street to the north of Waring 
Taylor Street, including the construction of a sea-wall, for the sum of 
£24,792, commenced the work, which was to be completed in June, 1867. 
The area of the 1857-63 reclamation to Panama Street was 7 acres 3 roods 
34 perches, the total cost was £15,443, and the proceeds of sales amounted 
to £37,529. The area of the 1866-67 reclamation was 12 acres 3 roods 
29 perches, the coBt £25 028, while the proceeds were only £8,923, but 
to this should be added the amount paid by the City Council for the 
unsold sections. 

Soil for filling in the different reclamations was obtained from the 
hillside at the rear of the Quay sections, Kumutoto (Woodward Street) to 
Boulcott Street, Mr. Tonks even proposed to lay a tramway-* by way 
of Manners Street and Cuba Street to Webb Street to bring spoil from 
there. Permission was granted by the Town Board, but he only used 
the tramway from Willis and Boulcott Streets, also a tramway from 
Kumutoto. The 1857-61 reclamation was filled in with spoil brought in 
carta. In the original plan there was no street running parallel with 
Customhouse Quay, but in July, 1864, the Council decided that such a 
street should be formed, opening in front of the Supreme Court, Lambton 
Quay, to be known aB Featherston Street, in honour of the Superintendent. 

In addition to the public reclamations, permission was granted to the 
Oddfellows to reclaim a section fronting Lambton Quay. This section 
was recently sold by that body. The foundation-stone of the Odd¬ 
fellows’ Hall on the reclaimed land was laid on the 21st May, 1859. The 
Foresters were also granted a site in 1864— the next section to that now 
occupied by the Government Fire Insurance Building, which, by the way, 
stands on a section, 100 ft. by 100 ft., reclaimed by Messrs. Joseph and 
Co. in 1865, at a cost to the firm of over £300. ' The Freemasons were 
also granted a site for reclamation, but apparently they did not take 
advantage of the grant. 

In 1864 it was decided that in future all streets should be 100 ft. wide, 
which accounts for the extra width of a part of Lambton Quay. 
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In 1871 the Provincial Council agreed to sell all of the unsold sections 
of reclaimed land to the City Council for £12,000. Needless to say, it 
was a bargain for the city, and the City Councillors of that date are 
entitled to the gratitude of subsequent generations. The Council was wise, 
and did not attempt to part with the freeholds, excepting some taken 
over by the General Government. 

In 1873 the Provincial Council agreed to convey to the General 
Government nearly 3 acres of unreclaimed lands for the purpose of 
erecting Government Buildings and for railway purposes at Pipitea. 

During the same session, on the motion of Mr. Edward Pearce, it was 
resolved that the Council recommend that the tract of land covered with 
water, extending from Te Aro Flat to Lambton Harbour, comprising 
70 acres or thereabouts, be granted to the City of Wellington to be 
reclaimed from the sea. The resolution was approved by the Superin¬ 
tendent. This is the block known later as the Te Aro reclamation. 

On the 5th March, 1875, the Provincial Government entered into an 
agreement with the Wellington City Council to sell to the latter body its 
rights in connection with another block of land then being reclaimed under 
contract with Edmund O’Malley, containing an area of 36 acres, for the 
sum of £30,000 with outstanding liabilities on the block, and also cost of 
work from date till taken over by the Corporation, less moneys due from 
the General Government on account of land acquired from the Provincial 
Government. The signatories on behalf of the City Council were Joe 
Dransficld and E. T. Gillon (Councillors). This agreement was never 
carried out, and apparently the General Government took over the whole 
contract, and the City Council lost a bargain. For this reclamation 
jarrah piles were used as a breastwork, and the spoil was brought from 
the foot of the Wadestown hill, where the oil-stores are now situated. 
Ballast-trains were used. The spoil for the Te Aro reclamation came 
from FitzGerald Point and the Roseneath Hill. Particulars of the Te 
Aro reclamation are easily obtainable, and, with those of the Kaiwarra 
reclamation, now in hand, are left to the future historian. 

Wharves. 

General. 

In the Wellington Harbour Board Year-book issued in December, 1921, 
there is recorded a list of the piers or jetties, including Brown’s, Rhodes’s, 
Moore’s, and others, constructed during the early years of settlement, which 
may be accepted as substantially correct. The following notes are 
supplementary to those in the Year-book , which were compiled by Mr. 
Elsdon Best. , 

The Commercial Wharf, unlike the other early wharves, was constructed 
by a public company with a capital of £250 in £2 shares. The wharf was 
completed in December, 1841. It accommodated vessels up to 30 and 40 tons. 

A wharf that is not mentioned in the Year-book is Tod’s. Tod was 
a speculator who arrived from Sydney in 1839, and acquired land in the 
neighbourhood of what is now Charlotte Street. Probably the jetty shown 
in Brees’ illustration of Barrett’s Hotel, and next to the Commercial Wharf, 
is Tod’s Wharf. 

No. 7, Bowler’s Wharf, later named after Edward Pearce, who had 
taken over Bowler’s business, was also known as Lyttelton Wharf. This 
wharf is described as running from Willis Street to Old Customhouse Quay. 
It ran out from Willis Street virtually parallel to Customhouse Street (or 
Old Customhouse Street, as it is now called). 
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No. 9, Waitt’s Wharf, was not off Willis Street: it stood out from 
Customhouse Street. Its present location would be through the vacant 
section opposite the Public Library, owned, 1 believe, by Burns, Philp, and 
Co. This wharf (sometimes called Customhouse Wharf) was never public 
property. It was a frequently changing property, and with the change 
of ownership there would usually be a change of name. Of course, in 
those days Parish Street terminated at Customhouse Street. In 1858 the 
property was advertised for sale by public auction. The frontage, as 
advertised, was 147 ft. to Customhouse Street, extending to low-water 
mark. Part of the frontage faced Parish Street. The wharf, of about 
200 ft., extended from a platform on which were erected two iron stores. 
There was a tramway laid on the wharf, with a crane, nearly new. The 
price obtained was stated to be £1,500, but apparently the sale fell 
through, for the property was advertised again in a few weeks. No 
further sale is recorded until I860, when Waring Taylor purchased it 
for £800. 

David Robertson’s Wharf would probably be known earlier as “ Seager’s.” 
It, with Greenfield and Stewart’s (if there was such a wharf), are of a much 
later date, and hardly come within the name of 41 old-timers.” 

I have found references to Mills’ (Lambton Quay, 1846), Tankersley’s 
(Willis Street, 1847), and Turnbull’s (Willis Street, 1862). 

Queen's Wharf\ 

Although not agreeing with the Year-book that “ the history of the port 
as a shipping-centre really dates from 1862,” when the first pile of what 
is now known as the Queen’s Wharf was driven, it may be agreed that 1862 
marked a decided move forward. Prior to that date mercantile people 
could not be expected to be satisfied with the shipping facilities for the 
larger vessels visiting the port. 

Many suggestions were made as to how improvements could be effected. 
The first move towards something being done took place during the 1852 
session of tho Legislative Council of New Munster (a nominated body), 
when the Collector of Customs and the Harbourmaster reported relative 
to a “deep-water wharf.” In their opinion the only suitable site would 
be near Clay Point, between the Customhouse (then in Customhouse Street) 
and Pipitea Point; but owing to the shallow water a wharf 800'ft. long 
would be necessary. The Queen’s Wharf is now probably over 800 ft. in 
length from the original breastwork opposite the Pier Hotel. Two other 
probable sites were in the Kaiwarra Bight: on the town side of the stream 
a wharf 6tyt. or 70 ft. long would run out to 21 ft. at low water, spring 
tides ; on the other side of the stream it would be necessary to construct 
a wharf about 120 ft. long to secure the same advantage ; but both of these 
sites were much exposed to south-easterly gales. It was rather unfortunate 
that the Province of New Munster was dissolved in 1853, for this body 
during 1852 had taken definite steps to reclaim land from the harbour, 
construct a deep-water wharf, and to erect a lighthouse at Pencarrow. 
Under the Provincial Council of Wellington the town waited five yeara 
until another block was reclaimed; waited ten years for the wharf; and 
waited six years until a modem lighthouse was erected at the heads. 

Early in 1857 the Provincial Council appointed a Wharf Committee to 
consider the “ necessity for immediately constructing a wharf in Lambton 
Harbour that will admit of the largest class of vessel likely to resort to 
Wellington lying alongside of it; the most suitable spot for its location ; 
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the material of which it had best be constructed; the probable cost; 
finance ; probable income ; the cheapest and most efficient system of 
management should the Council erect and retain the wharf as public 
property.” The Committee took evidence from seven or eight men 
connected with the local shipping trade, and then decided nothing, but 
presented the evidence, as it might “ be useful when inquiry on the subject 
shall hereafter be resumed.” The answers to the set questions contain 
many points of interest. The first question read, “ Can you state the 
average delay occasioned by high winds to vessels discharging by lighter ? ” 
One man replied, “ Two days in three weeks ” ; two replied, “ One day 
out of six ” ; while another thought it would be two days out of six. Two 
who should have had the most practical knowledge, the Collector of 
Customs and the Harbourmaster, could not say. As to the average time 
taken to discharge a ship of 500 tons, the general opinion was that it 
would be one month, although here again the Harbourmaster kept on the 
careful side : “ Depends on state of weather, nature of cargp, the discipline 
of vessel.” It was generally considered that a similar vessel would 
discharge at a wharf in a week. On the question of site, the genera] 
opinion favoured a spot between Clay Point and Kumutoto (Woodward 
Street). The cost of landing goods by lighter was stated to be about 
3s. 6d. per ton, while the charges on the existing wharves amounted to 
Is. per ton. 

During the same session (1857) another Committee was appointed to 
inquire as to the advisability of constructing a wharf between Korokoro 
(Petone) and Lowry Bay. The Committee reported that there were two 
suitable sites, both near Point Howard. It was also suggested that a 
tramway to the Wairarapa could be formed by way of the coast. Nothing 
further was heard of either project. 

The deep-water wharf was not mentioned again until 1861, when the 
site was decided. By this time the land had been reclaimed towards what 
is now Panama Street. A Provincial Act was passed that year authorizing 
the Superintendent to construct a deep-water wharf. Complaints were 
also made that year that Swinburne's Wharf, which was perhaps the most 
important wharf of the day, was in a bad state and should be repaired or 
removed. 

Tenders were called for on the 21st October, 1861, for the construction 
of a wharf 35 ft. wide to extend 500 ft. from the sea-wall to a cross-head 
50 ft. wide, making a total length of 550 ft. At 300 ft. from the sea-wall 
tees would extend on both sides, 35 ft. wide and 75 ft. long. Totara piles 
for the first 250 ft. were to be driven 9 ft. in the ground, for the remainder 
of the main pier and the inner tees to the depth of 10ft., and for tbe cross- 
head to the depth of lift. Piles were to be sheathed from 1ft. 6in. 
under the surface of the ground to 6 in. above high-water mark, the 
contractors to provide the timber and labour, the Government providing 
the necessary sheathing-material, copper, felt, and nails. The piles were 
to be not less than 12 in. square with all sap-wood removed up to and 
including the inner tees, while for the remainder and the cross-head 14 in. 
piles were required. The flooring was to be 6 in. by 3 in. heart of rimu, 
placed 1 in. apart. Full details of the specification may be found in tbe 
Provincial Gazette, 26th October, 1861. The depth of water at the end 
of the wharf was 18 ft., low water. Four tenders were received. That 
of McLaggan and Thompson (£15,420) was accepted. The other tenders 
were—Charles Mills, £15,500; Plimmer, Wallace, and Seager, £18,500; 
James Smith, £18,955. Extras amounted to £884 by the time the wharf 
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was completed. The first pile was to have been driven on the 18th 
April, 1862, but owing to a mishap with the pile-driver or the engine, and, 
after a wait of two hours in a cold south-easter, the ceremony was 
postponed, taking place on the 28th, when the Superintendent satisfactorily 
assisted in driving the pile. * 

The contractors claimed that work was commenced on the 1st April. 
The totara piles were ordered from the Wairarapa district, but owing to 
floods the roads and bridges to that district were damaged and heavy goods 
traffic prohibited, thereby causing delay while arrangements were being 
made to procure the timber elsewhere. The delay was a serious matter 
for the contractors, as it landed tham in penalties amounting to £800 for 
non-completion within the specified time—one year from time of signing 
the contract (4th December, 1861). In 1863 the contractors applied for 
a remission of the penalties, but the Petitions Committee decided against 
them. They petitioned again in 1866, when they were granted £66. 

The first interprovincial steamer to berth at the wharf was the 
" Airedale ” (286 tons), which berthed at the inner side of the first tee on 
the 11th March, 1863. The local steamers 44 Wonga Wonga ” and 44 Storm- 
bird ” had berthed previously. The contractor, John McLaggan, in his 
evidence on the petition, stated that he had allowed vessels to berth from 
Christmas, 1862. The first overseas vessel to be berthed was the barque 
44 Queen of the Avon ” (460 tons, Captain John Jones), on the 12th August. 
Wooden rails for a tramway were laid on the wharf in June : this had not 
been provided for m the contract. The wharf was not level with the 
Quay, but judging by the wording of the contract was 26 in. higher. No 
sheds or stores were erected on the wharf. Mr. W. Spinks was appointed 
wharfinger in June, 1863. 

For some years the wharf was known as the 44 deep-water wharf,” or 
the 44 Government Wharf,” and probably the name 44 Queen's Wharf ” grew 
from the bonded store, which had been always known as the 44 Queen’s 
Bond” or 44 Queen's Warehouse.” This was a building erected in 1862-63, 
on a reclaimed site where Bannatyne and Co.'s offices stand. It was a 
building, 100 ft. by 46 ft., of three floors, costing £2,700. It was opened 
1st May, 1863. 

According to a return presented May, 1863, the equipment of the wharf 
at that time, and the cost, was— 


Three 2-ton cranes, one 2-ton crane (travelling), and one 

£ 8 . 

d. 

£ s. d. 

5-ton crane 

312 10 

0 


Six trucks on oak frames 

SO 0 

0 


Freight and charges .. 

51 7 

1 

413 17 1 

Bight chains, 22 tons 

297 16 

6 

Bight mushroom anchors, 23 tons 

368 9 

0 


Bight buoys, 26 tons 

521 4 

3 


Less discount 

1,187 9 
29 13 

9 

9 


Railway bars, switches, crossings, screws, nails, Ac., 
complete 

1,157 16 

133 0 

0 

0 


Freight am) charges .. 

506 12 

8 

1.707 8 8 
170 IS 1 

Charges, inoluding lighterage, exchango, commission, Ac... 

• • 





£2,391 0*10 
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* Complaints were soon made about the berthing regulations. Vessels 
had to moor to buoys placed seaward, and at times might have 200 fathoms 
of cable out. These mooringB naturally interfered with the moorings of 
other vessels. For a time ship-agents preferred to continue to use the 
lightering service, while other• vessels still used the older wharves. The 
wharfage charged at this time was 2s. per ton, weight or measurement; 
horses, 5s. each ; sheep, 4s. per score ; goods for transhipment, Is. per 
ton. No berthage charge was made until a specified time allowance, 
according to tonnage, had expired. A vessel of, say, 400 tons was allowed 
up to fifteen days for discharging cargo. There appears to have been no 
regulation in the matter of loading cargo. 

The Clerk of Works from the 1st May to the 23rd December, 1862, was 
Mr. Henry Bragg; from that time to the completion of the contract Mr. 
W. H. Hales was in charge. Mr. Bragg was also in charge of the Queen’s 
Bond contract. 

In July, 1864, the Council decided to lengthen the southern end of the 
inner tee and the cross-head, and also to lengthen the main wharf and add 
another cross-head. The Wharf Committee recommended that the moor¬ 
ings and buoys should be placed not more than 10 to 15 fathoms from the 
bow of a vessel ; that the wharf shoulcT be let by public auction ; and also 
that the wharf should be lighted for the safety of passengers, and that the 
white light at the end of the wharf should be replaced by a red light (the 
standard for the same to be raised about 8 ft., as there had been complaints 
that the light had been obscured by the vessel that might be moored 
at the cross-head). Much technical detail is given in a report on the 
management of the wharf laid before the Council on the 21st January, 
1864. In accordance with the decision to extend the wharf, John 
Morrison, agent for the Council in London, was requested to invite plans 
and specifications for the work. Two firms of engineers—Messrs. Kennard 
Bros., of Westminster, and Crumlin, Wales, and Messrs. Thomson and 
Browning, London—responded. The scheme of Messrs. Kennard was 
accepted, with a few alterations suggested by Mr. C. R. Carter, of this town, 
who was then in England, and who had been asked by the Council to assist 
in the wharf and patent-slip negotiations. 

The contract with Messrs. Kennard, which was dated 25th January, 
1866, provided that the wharf should be erected within two years, the 
contract price to be £31,813, including cost and carriage of plant and 
material, freight, labour, and all other expenses, but exclusive of Customs 
duties, the tools and plant required for the construction to be admitted 
free of duty. The structure was to consist of a framing of wrought-iron 
plate girders, property bolted together, and resting on twenty-five cast- 
iron cylinders of 4 ft. diameter each and ninety-five cast-iron screw piles 
of 1 ft. diameter; the piles and cylinders to be sunk at least 15 ft., and 
the cylinders to be filled with concrete composed of four parts clean 
gravel and sand to one part of fresh Roman cement. Two lines of railway 
and four turntables for the trucks were to be provided and fixed ; a 5-ton 
steam-crane to be provided; also four mooring-screws, with buoys, and 
40 ft. of chain to each to be provided and fixed. All of the timber required 
was to be provided by the Provincial Government to the exact dimensions 
required, ready for fixing. The timber required for scaffolding; Ac., was 
to be provided by the contractors. The planking was to be 8in. by 4in. 
heart of totara, fixed with their edges } in. apart. 

Messrs. Thomson and Browning did not make an estimate of the total 
cost, as they did not propose to erect the wharf. Mr. 0. R. Carter, who 
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was associated with Mr. Morrison in considering the tenders, estimated that 
it would be about £40,000. Their estimate for material and freight was 
£20,800. 

The extension of the pier was to consist of a jetty 160 ft. long and 35 ft. 
wide, and a cross-head of 300 ft. long and 50 ft. wide. There was a depth 
of 26 ft. at low water at end of cross-head. 

Messrs. Kennard Bros., who had secured the contract to extend the 
wharf, sent a staff for the work under Mr. J. R. George, who later became 
manager of the Wellington Gas Company and the Wellington Patent Slip 
Company. There were fitters, riveters, divers, carpenters, and labourers. 
The first detachment arrived in Wellington on the 13th March, 1865, and 
next day two carpenters commenced work on the erection of a store on the 
reclaimed land. Arrangements were made for the material to be stored 
on reclaimed land in Customhouse Quay owned by A. P. Stuart and Co. 
A. P. Stuart and Co. built a store on the site during the following year, 
which is still standing, being occupied by the Colonial Carrying Company. 
The divers effected repairs to the existing wharf. The manager was 
fortunate enough to secure the contract to rebuild a bridge over the 
Kaiwarra Stream, thus giving work to some of his men while waiting until 
required at the wharf. Others worked temporarily at Mills’s foundry or 
at lightering-work. 

The first pile of the staging for the main wharf-extension was driven on 
the 25th October, and the first screw-pile was started on the 5th November. 
On the 18th December the contractors had secured the contract to extend 
the two tees of the existing wharf to the southward, the inner tee by 50 ft. 
and the outer by 100 ft. Work on these extensions (the contract price of 
which was £2,250) was commenced on the 4th January, 1866. The Pro¬ 
vincial Council provided the timber, which had cost £1,550. The first pile 
of the inner tee was driven on the 6th January, and the work completed 
on the 14th March. The first pile of the outer tee was driven on the 23rd 
February, and the work completed on the 1st June. Many divers were 
engaged on these works; some of the names may be familiar to old water- 
siders—Goff, Kendall, Hepworth, Poulton, Burton, Hughes, Hawkins, and 
Lake. The last screw pile of the main extension was driven on the 20th 
October, 1866. The extensions to the tees were designed by Mr. J. T. Stewart, 
who had designed the main structure in 1861. New South Wales ironbark 
sheathed with 18 oz. Muntz metal was used for the piles, which were driven 
14 ft. into the ground. Mr. McLeod, recently appointed, was Provincial 
Engineer of the period. Mr. W. H. Hales was Inspector of Works. The 
completed work was ready to be handed over to the Government on the 10th 
January, 1867. 

In September one of the Panama steamers ran into the wharf, which 
was damaged to the extent of £5,000. It was decided to effect repairs in 
wood at a cost of £2,000, the charge against the company to be £1,000. 

In 1868 the Wharf Committee reported that it was advisable that the 
wharf and warehouse be let; but, before doing so, recommended that the 
approaches to the wharf should be widened and altered so that carts could 
take goods direct to or from vessels, and that sheds should be erected for 
cargo that had to be transhipped. The Committee also recommended 
improved lighting. W. B. Rhodes was chairman of the Committee. An Act 
was passed that year empowering the Superintendent to lease the wharf for 
periods not exceeding three years. Power was given to the Superintndent 
on the 28th June, 1871, to cause a Bill to be introduced into the General 
Assembly to authorize him to transfer unsold sections of the reclaimed land 
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and Queen’s Wharf and the Queen’s Bond on payment of the amount of 
£31,000; £19,000 being the amount asked for the wharf and bond. The 
Bill became law during the same year, under the title “Wellington 
Reclaimed Land Act.” 
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The Chemistry of Bush Sickness, or Iron Starvation, in Ruminants . 
By B. C. Aston, F.I.C., F.N.Z.Inst. 


L Abstract.] 

In 1911 the writer published (Trans. N.Z. Inst., vol. 44, p. 288) some pre¬ 
liminary results of his work on bush sickness, a wasting, non-transmissible 
disease in ruminants, characterized by excessive anaemia, which ultimately 
proves fata] if the animal be not removed to healthy country. The disease 
occurs over a large area of country in the thermal district of the North 
Island. The iron-starvation theory was first published as an hypothesis by 
the writer in the August, 1912, Journal of the Department of Agriculture, 
p. 124. Since then the work has been continued, the evidence becoming 
stronger every year, until now it is thought that iron deficiency as a 
causative agent has been fully proved. (See the series of articles, Joum. 
Dept, of Agric., April to August, 1924.) The matter is of great economio 
importance, as not only is the area affected very large (at least a million 
acres, and probably much more, being affected), but doubts are cast on all 
pumice lands* the settlement of which is thereby retarded. The soil in the 
affected areals always derived from an air-borne coarse pumice several feet 
in depth, resting on rhyolitic country rock. Apparently pumice soils which 
have been sorted out, compacted, and weathered by water are not bush- 
sick, since river-terraces and lake-terraces, unless overiain by recent aerial 
deposits, are free from the disease. Topographical and soil surveys, whioh 
are now being carried out, may be expected to throw considerable light 
on the distribution of bush sickness. The analysis of the blood of sick 
animals published in 1911 showed a great defioienoy of iron, although the 
jpass-ash failed to show any such deficiency. Grass is, however, easily 
Contaminated by soil, and this pumice soil would yield about ten times 
more iron to the hydrochloric acid than would the grass-ash. Hence, unless 
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special pains are taken to guard against the entry of this impurity into 
the samples, unreliable results are obtained. Similarly, pumice soils are 
entirely abnormal in mechanical composition, the particles consisting of 
an easily broken solidified froth. This cannot be analysed by the standard 
methods in use for determining the mechanical composition of ordinary 
soil. If such methods are used they give unreliable results, the fines frac¬ 
tions tending to become higher in quantity owing to the breaking-down of 
the particles in the course of preparing the sample for the analysis. The 
clue afforded by the analysis of blood, suggesting the deficiency of iron, 
has been followed up in the work undertaken by the Department in 
the Dominion Laboratory and in the field during the past fourteen years. 
Areas have been leased and field experiments conducted thereon. Finally, 
a demonstration farm was purchased at Mamaku, in the heart of the bush- 
sick country, in an endeavour to learn a practicable method of fanning 
this type of land without periodically changing the stock to healthy 
country, as is the practice at present. This country is more adapted to 
cattle than to sheep fanning, and, could a practicable remedy be discovered, 
a great area would be available for dairy-farming. 

The chemical part of the work, which has been under the immediate 
direction of the writer, comprises the analyses of soils, fodder plants, and 
animal specimens, and these have not shown the presence of any known 
poison. The absence of poison is, however, indicated by certain facts. 
Horses may be kept in perfect health for many years upon the same 
pasture on which ruminants would die in three to nine months, sheep being 
most and cattle least susceptible. Ruminants, however, when given turnips 
and hay made from the bush-sick pasture, can be kept healthy while still 
grazing on the same pasture which as a sole ration would bring on bush 
sickness. Molasses, bran, and other imported concentrated foodstuffs 
added in small quantity to the natural ration enable an animal to be kept 
healthy on the bush-sickness-inducing pasture which, if it contained a poison, 
would undoubtedly continue to exert its deleterious effects. Again, when 
an animal at the onset of the sickness has been sent away for a change to 
healthy country, and after a few months it returns in poor store condition 
to the pasture upon which it was becoming sick, it fattens or improves 
greatly in condition. These facts alone, the writer considers, are sufficient 
to disprove the possibility of poison being present in the natural fodder— 
cocksfoot-grass and olovers. The author considers that there can be no 
other explanation of the cause of bush sickness but that which postulates 
a deficient food-ingredient. It is not to be thought that the organic 
nutrients are deficient; grasses and clovers grow particularly well on these 
pumice lands, and provide an ample organic ration. It must therefore be 
in the mineral or inorganio portion where one must search for the deficient 
ingredient of the elements necessary to maintain animal life—calcium, phos¬ 
phorus, potassium, sodium, magnesium, chlorine, iron, and sulphur, named in 
the relative order in which they occur in the animal’s ashes. Iron is the only 
element about which there can be any doubt as to its presence in sufficient 
quantity. Phosphorus, although often deficient in the soil, is obviously 
not low enough to produce nutrition disease in the animal. Phosphorus 
is stored in the bone of the animal; bush-sick animals show no disease of 
the bones or other symptoms usually manifested by deficient phosphorus- 
supply in the diet. Moreover, administration of phosphates to the animal, 
either medicinally or through the pasture, does not enable them to be kept 
permanently free from bush sickness. There may be other elements which 
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are required in very small quantities, such as fluorine and iodine. Nothing 
is known of the exact need for the former, which must be required only 
in very small amounts, and the latter has been administered to a sick boast 
without effecting any improvement. Bush sickness occurs in coastal dis¬ 
tricts where sulphur is not likely to be wanting. Thus by a process of 
elimination one naturally arrives at iron as being the deficient element. 
Of the igneous rocks, the rhyolites, from which the bush-sick soils are 
derived, are among those rocks which contain least iron. The rhyolitic 
froth—pumice—which forms the soils, had no doubt been leached before 
being redistributed by a series of explosions in geological time, long after 
its formation in the volcano. This redistribution took place, according to 
Thomas,* not long before the Maori came to New Zealand, which would be 
probably about a thousand years ago. 

The amounts of iron extracted by hydrochloric acid from these pumice 
soils is of the order of 1 per cent., but the amount extracted in Dyer a 1-per- 
cent. citric-acid method for “ available plant-food ” gives about 0*03 to 
0*07 per cent, iron, whereas on non-bush-sick pumice soils the amount rises 
from (M)7 to (H per cent., and on non-pumice soils it may rise to 0*3 per 
cent. These amounts for iron, compared with the standard amounts 
required for other constituents—phosphoric acid and potash—in the Dyer 
method, are high, but the standard for iron may need to be a high one. 
Another remarkable fact is that when bush-sick pasture is top-dressed with 
lime the animals become bush-sick sooner than on land which has had no 
treatment. This may bo connected with the well-known fact that chlorosis 
of plants often occurs on Bandy land containing an excess of lime. 

It is when one comes to the analyses of fodder plants that the first good 
evidence of iron deficiency is obtained. Pfeffer {Physiology of Plants, p. 428) 
states that ordinary plants are fully supplied with iron when 0*2 per cent, 
is present in the ash; but he is no doubt looking at the matter from the 
plant’s point of view, and not from that of the animal which has to subsist 
on the plant. Analyses of the fodder plants, grasses, and clovers from the 
bush-sick country show that the iron content of the ash may sink to 
0-05 per cent. Although the plant apparently continues to be healthy 
with this small amount of iron, it may not be sufficient for the animal. 
The analyses of clovers and grasses of the sick area show that the iron 
content is very much lower than that of similar plants growing on healthy 
country. Recent work by Dr. Orr, the Director of the Rowett Institute, 
Aberdeen, and his associates, has directed attention to the importance of 
inorganic foods in animal nutrition. An account is given of iron starvation 
occurring in pigs, when the mother was fed on a fish and vegetable diet con¬ 
taining 1,068 milligrams of food iron per day. It is suggested that the 
mineral-food requirement of each species of animal may be indicated by 
the composition of the milk of the species. The faster an animal grows, 
the more mineral food it requires. A young pig doubles its weight in ten 
days, but a calf takes forty-seven, a colt sixty, and a human child 180 dayB. 
Human milk and mares’ milk contain one part, cows’ two parts, and pigs* 
nine parts of iron in equal portions of milk. It is suggested by Kellner 
that an animal requires two to three times the amount of mineral food that 
it is able to store up. Sherman lays down the dictum that 12 milligrams 
of iron per day should bo sufficient for an adult human being. Using this 
data and applying the corrections necessary—i.e., (a) for the increased 


* * A. P. W. Thomas, Report on the Eruption of Tarawera and Rotomahana, N.Z. t 

Wellington, 1888, p. 19. 
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weight of the species, (b) for the increased amount of iron required as shown 
by the iron content of the milk of the species, (c) for the allowance 
suggested by Kellner for phosphoric acid and lime (two to three times 
the amount which is present) and assuming that the same holds good for 
iron, one arrives at the conclusion that if the pasture contains only 
0*0025 per cent, of iron, and a cow eats 100 lb. per day, them is good 
reason to suppose that 1,132 milligrams of iron per day is insufficient for 
the animal’s requirements. A horse, which grows only at one-sixth the 
rate of a sheep, and the milk of a mare containing only one-ninth of the 
iron found in sheep’s milk, may similarly be shown to be sufficiently 
supplied with iron from a pasture upon which cows and sheep suffer from 
iron starvation. Analyses of pasture-plants grown in pots and in the field 
establish the fact that the iron content of the portion grown in spring and 
early summer is much lower than that of the portion found in autumn. 
It is in the spring and early summer that bush sickness is prevalent. 

Finally, numerous and long-continued feeding experiments on cattle, 
and medicinal treatments, have demonstrated conclusively that, although 
many substances may alleviate or postpone the onset of symptoms of bush 
sickness, there is only one which will bring an animal back to health when 
badly affected, the food being unchanged. That substance is a soluble 
salt of iron, the best of all for the purjKjse being the double citrate of iron 
and ammonium, the ferri amnion, cit. of the druggist. 

It is to be regretted that the exact iron requirement of ruminants 
is unknown. The conjectures which are here made as to the require¬ 
ments are introduced to complete the chain of evidence and to show 
that iron starvation on green pasture may not be impossible. The main 
portion of the proof must rest on the evidence supplied by the analysis of 
the pasture, the soil, and the animal, compared with normal specimens ; 
the medicinal means by which tile animal may be restored to health ; the 
manurial means by which the pasture may be rendered capable of growing 
healthy animals ; and, lastly, by the symptoms exhibited by the sick and 
dead animals to prove that bush sickness is really iron starvation. 

There is reason to believe that bush sickness exists in parts of the 
Dominion other than in £hose on the pumice lands, but always on a soil 
of loose sandy nature, or derived from an acidic igneous rock of low iron 
content. In these cases, owing to the proximity of soil and pasture of 
higher iron content, and the feeding of supplementary fodder crops in winter, 
the effects are not likely to be so serious as in those pumice lands where 
these conditions do not obtain. Further, in at least three widely separated 
countries outside New Zealand a nutrition disease exactly similar to bush 
sickness develops, and the writer predicts that it will be found that the 
cause is in each case the same—viz., iron starvation. These external areas 
are—(1) In King Island, off the coast of Tasmania, m sandy soil, where the 
disease is known as “ coast disease ” ; (2) in the Kedong Valley, Nairobi, 
British East Africa, on a grey volcanic ash, where a wasting disease occurs 
in cattle ; (3) in North Britain, in the Cheviots, and in various parts where 
a disease in sheep known as “ pining,” “ vinquish,” or “ daising,” occurs 
on soil derived from porphyritic rock. 
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or THE 

NEW ZEALAND INSTITUTE. 


MINUTES OF THE ANNUAL MEETING OF THE 
BOARD OF GOVERNORS. 

30th January, 1923. 

The annual meeting of the Board of Governors of the New Zealand 
Institute was held in the Dominion Museum Library on Tuesday, 30th 
January, 1923, at 10 a.m. 

Present:— 

President, Professor H. B. Kirk (in the chair), and the following 
Governors:— 

Representing the Government— Professor Chas. Chilton, Dr. L. 
Cockayne, Mr. B. 0. Aston (Honorary Secretary). 

Representing the Wellington Philosophical Society— Professor C. A. 
Cotton, Professor E. Marsden. 

Representing the Auckland Institute- Professor H. W. Segar and 
Professor F. P. Worley. 

Representing the Philosophical Institute of Canterbury- Dr. F. W. 
Hilgendorf and Mr. A. M. Wright. 

Representing the Otago Institute—Hon. G. M. Thomson, M.L.C. 

Representing the Nelson Institute—Dr. R. J. Tillyard. 

Representing the Manawatu Philosophical Society—Mr. M. A. Eliott 
(Hon. Treasurer). 

Representing the Wanganui Philosophical Society—Professor P. 
Marshall. 

Representing the Poverty Bay Institute—Ven. Archdeacon H. W. 
Williams. 

The Hon. Secretary called the roll. 

Apologies were read from His Excellency the Governor-General, the 
Hon. Downie Stewart (Minister of Internal Affairs), Dr. J. Allan Thomson 
(Government representative), and Mr. W. G. Howes (Otago Institute 
representative). 

French Warship .—Professor Marsden reported that he had been asked 
to convey from Mr. Collins an invitation to visit the French warship, 
u Jules Michelet,” now on a visit to these shores. Ven. Archdeacon 
Williams and Professor Marsden were appointed a deputation from the 
Board to wait on the French Admiral and present a copy of the current 
Transactions. 
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Resolution* of Sympathy. —The President briefly addressed the meeting 
and asked the meeting to record their sorrow at the passing of those 
distinguished scientific men connected with New Zealand who had died 
during the past year—Professor F. D. Brown, Professor Emeritus, Auckland 
University; Mr. S. Percy Smith, late SurveyoHGfeneral of New Zealand; 
and the two honorary members in Great Britain, Dr. W. 8. Bruce and Dr. 
D. Sharp, F.R.S. 

Incorporated Societies * Reports. —Reports were received from the follow¬ 
ing : Auckland Institute, for year ending 20th February, 1922 ; Wanganui 
Philosophical Society, for year ending 33 st October, 1922; Philosophical 
Institute of Canterbury, for year ending 31st October, 1922; Otago 
Institute, for year ending 30th November, 1922 ; Wellington Philosophical 
Society, for year ending 30th September, 1922; Manawatu Philosophical 
Society, for year ending December, 1922 ; Nelson Institute, for year ending 
October, 1922. , It was resolved to refer the reports to the Hon. Treasurer 
to ascertain whether the conditions ol incorporation were being complied 
with. 

Annual Report.— The annual report was read and adopted with two 
minor amendments, as follow :— 

Hamilton Memorial Prize: After hearing Mr. Eliott’s account of the 
fund, on the motion of Dr. Tillyard, seconded by Professor Segar, it was 
resolved, That the amount of the Hamilton Prize for 1923 be £4. 

Investment of Hamilton Memorial Fund . On the motion of Mr. Eliott 
it was resolved, That*the funds of the Hamilton Memorial Fund, which 
were to be invested with the Public Trustee, be transferred to Government 
war bonds. The motion was seconded by Professor Marshall and carried. 

On the motion of Professor Chilton, seconded by Mr. Eliott, it was 
resolved, That in the Hamilton Memorial Regulations No. 2 all the words 
after “ invest the same ” be struck out, and in lieu thereof the words 
inserted “ in any securities proper for trust-moneys.” 

Retort of the Standing Committee of the New Zealand Institute for the 
[Year kndino 31st December, 1922. 

Meetings.—Ei gbt meetings of the §ta"dinK ^ held during the 

year, the attendance bwn£ ««$*, H. B. Kirk (Preaident), 7; I>r. JU 

Uckayne, 7; Profg-'-^ Msrsden> 6 . p^fe*** C. A. Cotton, 3; Hon. U. M. 
.Thomson, 3 Dj Thomson, l ; Mr. A. M. Wright, 1 ; and Mr. B. C. Aston 
<H . on .'j^ry), 8. 

Hector Award.— The award for 1921 was made to Professor C. Coleridge Farr, D.So., 
F.N.Z.lnst., for his researches in physical science, and more particularly for his work 
in connection with the magnetic survey of New Zealand. On the occasion of the Diamond 
Jubilee of the Philosophical Institute of Canterbury, 5th April, 1922, Professor Kirk, 
President of the Institute, who represented the Institute at that commemoration, 
publicly presented the medal to Professor Farr. 

Publications in Hand.—Transactions of the New Zealand Institute, Volume 54 1 
Owing to an extra session of Parliament, with the accompanying pressure of work for 
the Government Printer during the time usually devoted to the printing of the yearly 
volume of Transactions, Volume 54 has not yet been published. 

Dixon's Bulletin of Mosses : On the 21st September the Standing Committee autho¬ 
rised the Hon. Editor to incur the expenditure neoessary to publish one plate of 
illustrations for this bulletin. The proofs have been revised and corrected by the author, 
resident in England, and the work will shortly be published by the Government 
Printer. 

Exchange List .—The Hofmuseum, Wien, and Natal Museum, Pietermaritzburg, 
have hfen added to the exchange list. 
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Transaction *.—Partial seta of the Transactions have been presented to the following: 
Forestry Department, Wellington; Academic Royale des Sciences, Belgique; 
Univenitetsbiblioteket, Uppsala, Sweden ; Leland Stanford Jun. University, U.S.A.; 
Iowa University, U.S.A. 

Saks of Publications .—The fact that the Institute has a number of valuable 
scientific works for sale has been brought mom prominently before the book-buying 
public during the last year by the Hon. Secretary, with the approval of the Standing 
Committee, with good results. 

Annual Reports and Balance-sheets .—The annual reports and balance-sheets of the 
following incorporated societies have been received, and are now laid on the table :— 

Auckland Institute, for year ending 20th February, 1922. 

Wanganui Philosophical Society, for year ending 31st Octc ber, 1922. 

Philosophical Institute of Canterbury, for year ending 31st October, 1922. 

Otago Institute, for vear ending 30th November, 1922. 

Wellington Philosophical Society for year ending 30th September, 1922. 

Manawatu Philosophical Society, for year ending 14th December, 1922. 

Nelson Institute, for year ending October, 1922. 

Fellowship .—On the 20th April the appointment of Robert Laing, Esq., Professor E. 
Marsden, P. G. Morgan, Esq., and Professor D. M. Y. Sommerville to the Fellowship 
of the New Zealand institute was gazetted. 

On the 18th May sooietios were asked to forward nominations for filling the two 
vacancies for 1923. The societies sent in eleven nominations, and these were forwarded 
to the Fellows for their selection. 

On the 1st September the Hon. Returning Officer, Professor Segar, forwarded the 
results of the selection, and these wore, on the 9th September, communicated to the 
Governors of the New Zealand Institute. 

Hamilton Prize. —At the last annual general meeting a committee was set up to 
reoonsider the rules and regulations of the Hamilton Memorial Prize Fund, and this 
committee agreed to recommend the following rules • 

1. The funds placed in the hands of the Board by the Wellington Philosophical 
Society shall be called the “ Hamilton Memorial Fund,” in memory of the late Augustus 
Hamilton, Esq. Such funds shall consist of tho moneys subscribed and granted for the 
purpose of tho memorial, and all other funds which may be given or granted for 
the same purpose. 

2. The fund shall be vested in the Institute. The Board of Governors of the Institute 
shall have the control thereof, and shall invest the same in any securities proper for 
trust-moneys. 

3. Tho memorial shall be a prize to be called the “ Hamilton Memorial Prize,” 
the object of which shall be the encouragement of beginners in pure scientific research 
in New Zealand. 

4. The prize shall be awarded at intervals of not less than three yean by the 
Governors assembled in annual meeting, but in no oaso shall an award be made unless 
in the opinion of the Governors some contribution deserving the honour has been made. 
The first award shall be made at the annual meeting of the Governors in 1923. 

6. The prize shall be awarded for original pure scientific reBearch-work, carried 
out in New Zealand or in the islands of the South ftcific Ocean, which has been published 
within the five years preceding the 1st day of July prior to tho annual meeting at which 
the award is made. Such publication may consist of one or more papers, and shall include 
the first investigation published by the author. No candidate shall be eligible for the 
prize who prior to suon period of five years has published the result of any scientific 
investigation. 

0. The prise shall consist of money. Until the prinoipai of the fund amounts to 
£100, one-half of the interest shall be added annually to the principal, and the other 
half shall be applied in payment of the prize. Bo soon as the said prinoipai amounts 
to £100 the whole of the interest thereon shall be applied in payment of the prize, in each 
case after the payment of all expenses necessarily incurred by the Governors in the 
investment and administration of the said fund ana award of the said prize. 

7. A candidate for the prize shall send to the Hon. Secretary of the New Zealand 
Institute on or before the 30th day of June preceding the date of the annual meeting 
at which the award is to be made an intimation of his candidature, together with at least 
two copies of each publication on which his application is based. 

8. Whenever possible the prise shall be presented in some publio manner. 

The above rules were submitted to the Wellington Philosophical Society and to 
the Standing Gommittee of the New Zealand Institute, and were signed by Dr. C. E. 
Adams and Professor H. B. Kirk, Presidents of the Wellington Philosophical Society and 
the New Zealand Institute respectively. 
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On the 30th March the Standing Committee resolved to inform the Wellington 
Philosophical Society that the Institute was prepared to undertako the administration 
of the Hamilton Memorial Fund, to invest it and expend it in the manner agreed upon. 

On the 8th May the Wellington Philosophical Society wrote intimating that the 
Council of their society had finally approved of the regulations, and that the fund would 
be transferred to the New Zealand Institute. On the 10th May the societies were 
circularized and asked to make known the rules to their members. 

Two candidates applied for the Hamilton Prize, and the award is to be decided 
at the annual meeting. 

The amount of the Hamilton Fund paid over to the New Zealand Institute on 
the 21st October was £48 7s. lid., and this has now been invested in Government war 
bonds. 

It will be seen from the foregoing rules that Rule No. 2 requires amending. The 
fund has now been invested not with the Public Trustee but in war bonds, thereby 
earning about If per cent, more interest. A resolution of the Board of Govemom at 
the annual meeting is necessary to put the matter in order,* and the consent of the 
Wellington Philosophical Society obtained to this course. 

Pan-Pacific Congress .—At the last annual meeting it was resolved that every 
endeavour be made to hold the Pan-Pacific Congress in New Zealand in 1023. After 
due consideration it was found impossible to take any steps to extend an invitation 
to the Congress to meet in New Zealand, and the Australian representative was 
accordingly notified to this effect. 

Kapiti Island .—At a meeting of the Standing Committee held on 3Uth March the 
President, Professor Kirk, reported that the Board of Control had visited the island, 
and that he and Mr. McClure, Commissioner of Crown Lands of the Wellington District, 
had been deputed to draw up a report. The President presented his report, which is 
as follows:— 


“ Kapiti Island—Report on Visit of Advisory Committee. 

“ In accordance with a resolution passed at the meeting of the committee on the 
6th February, Messrs. G. H. M. McClure, W. H. Field, M.P., E. Phillips Turner, and 
Professor H. B. Kirk visited the island, arriving at noon on Saturday, 18th March, and 
leaving at 3 p.m. on Sunday, 18th March. 

“ After a fairly comprehensive inspeotiom of the island it was evident that sheop were 
fairly numerous in all the open portions, and to some extent wore present in some of the 
bush-dad portions. At the northern end, where the Crown lands abut on the Native- 
owned portion of the island, and along the eastern coast and around Rangatira, the 
Bheop were nearly all shurn ones; but in the Taepiro clearing, and from there to the 
southern end, they were mostly wild sheep. 

“ In all, some forty-five goats were seen, twenty of whioh were on the eastern coast 
of the island between the Maraetakaroro Stream and Wharekohu Bay, whore there is 
practically no bush, and when* tauhinu and manuka scrub are now growing on what was 
formerly open land in danthonia-grass. A few were seen in the bush. It is not possible 
to make any useful estimate of the numbers on the island from the observations of so 
shot a visit; nor does that greatly matter, seeing that all are to be killed. As boaring, 
however, on the efficiency of tho caretaker, it should be stated that many dead goats, 
or remains of dead goats, were seen. These were in very varied condition as to freshness, 
from goats killed within a week or so to skeletons and other remains of goats killed a 
year or more back. They were to be found in practically all parts visited, and often at 
a considerable distance from the track taken by most of tho party—in other words, in > 
positions such that the observation of them by members of the party could have nothing 
to do with tho route teken, in so far as that route was suggested by the caretaker. We 
are satisfied that Hie caretaker has not neglected this difficult part of his work. 

“ On tiie damage done by goats and sneep there is no need that we should enlarge. 
The most ominous indication of this is that, except in the denser bush, there is never more 
than partial regeneration, and often there is degeneration that is obviously progressive. 

. “ Many dead trees were seen, especially ratas; but in nearly all cases these trees 
were of greater height than the surrounding bush, and it is probable that their death 
is due to the very wind-swept condition of the island ; but it may be due to bacterial 
or fungoid disease. It is certainly not due to the presence of stock. No trace oould be 
found of injury to the bark, and many of them are still surrounded by bush too dense 
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for stock to penetrate. These trees have been dead for many years. It will be 
remembered that Dr. Cockayne described them in his report presented to Parliament 
in 1907. 

“ In suitable places birds acre numerous, and the volume of song great and varied. 
Makomako, tui, and parakeets were abundant; very many whiteheads were seen ; fan- 
tails, wrens, robins, and tits were fairly numerous; wokas were seen and heard every¬ 
where. Few pigeons were seen. This is not strange, seeing that the pigeon, like the 
lcaka, is rather a visitor to the island than a permanent resident. Even fifty years ago, 
although pigeons might be very numerous on the island for a month or two in each year, 
they passed most of their time on the mainland. Among the parakeets were several 
of the largo Antipodes Islands species, liberated on Kapiti some yean ago. 

“ The committee is satisfied that the caretaker in doing his work well, and that 
when the fence is erected and sheep are removed the island will become a bird- 
sanctuary in the proper sense of the term. The completion of the work of exterminating 
goats cannot be achieved in a few weeks, seeing how many places are accessible only 
with great difficulty, but we think that within a year goats should be very hard to find, 
even 5 the last has not by then been killed. 

“We are of opinion thAt the caretaker should, with the consent of the owners, 
visit the small islands from time to time, and should leave no chance of rabbits 
remaining on them. 1 ' 

Professor Kirk reported on the 28th December that the fence dividing the Native 
lands from the rest of the island has been erected by the Government, and the Natives 
have been called upon to remove all their sheep from the Crown Lands. The Govern¬ 
ment has proceeded actively with the killing of goats and opossums. 

Destruction of Native Birds. —At a meeting of the Standing Committee held on 
the 21st December it was resolved to ask Internal Affairs Department if any permission 
had been granted to persons to kill native birds in order to supply the forthcoming 
Exhibition in London with exhibits. On the 29th December the Hon. the Minister 
replied that the matter will receive due consideration, and promised to communicate 
again with the Institute at a later date. 

Mount Hauhangatahi and the Tongariro National Park.— The President, after con¬ 
ferring with Mr. Field, M.P., arranged that the Standing Committee should meet 
delegates from the various bodies interested and discuss the best means to stop the 
destruction of the forest now in progress at Hauhangatahi. On the 17th February 
the Standing Committee met delegates from the Forestry Department, Forestry 
League, Tararua Tramping Club, and Wellington Philosophical Society. Officers of the 
State Forest Service were present. Mr. Field, who had drawn attention to the fact 
that the forest was being milled, addressed the meeting. He stated that he and 
Mr. Phillips Turner had camped at Mangitipopo hut and found a mill established at 
Erua by the Prisons Department authorities; and cutting was also seen in the area 
denominated a national military training-ground. He referred to a fire which had 
been said to have been started by a prisoner. Mr. Field reminded the meeting of a 
promise of the late Dr. MoNab that the boundaries of the 'park should he extended to 
include the Hauhangatahi Bush. 

After some discussion it was arranged that representatives from the New Zealand 
Institute, Forestry League, Manawatu Philosophical Society, Auckland Institute, and 
Wanganui Philosophical Society should accompany Captain Maolntosh Ellis to the park 
on a visit of inspection. 

During the meeting it was resolved to urge the following: - 

(1.) That the suggested boundary of 1920 be made the boundary of the National 
Park, and that milling bo definitely forbidden within the area. 

(2.) That certain areas of silver-pine be permanently reserved. 

(3.) That a Board of Control of the Tongariro National Park be set up. 

(4.) That the Board of Control contain representatives from the Te Heuheu 
family, the New Zealand Institute, the Auckland Institute, the State Forest 
Service, the Tourist Department, and one representative from the Alpine 
Club of New Zealand, the Ski-ing Club, and the Tararua Tramping Club. 

It was also resolved that a deputation should wait upon the Prime Minister. 

On the 5th May Captain Ellis visited the park, aocompanied by Major R. A, 
Wilson (who represented the New Zealand Institute), Mr. Field, M.P., Mr. H. A. 
Goudie, and Mr. S. R. Crowley. 

A second meeting of the Standing Committee and the delegates was held on the 
23rd June to consider the report of the visit to the area as presented by Mr. Field and 
Major Wilson. A map was produced by the Forestry Department Betting forth the 
extensions which it was prepared to concede. It was resolved to accept these 
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boundaries, and, further, that an area on the K ai m anawa Mountains and Mount 
Umukarikari ought to be set aside. These boundaries did not include all that the 
delegates wished for, but the State Forest Service was prepared to declare the remainder 
permanent State forest, to be milled only under the strictest conditions of selective 
logging, it was also decided to ask the co-operation of the Forestry Department, with 
a view to doing everything possible to preserve the amenities of the park, especially 
along the Ohakune track. The following resolutions were passed:— 

(1.) That the Tongariro Sports Club be added to the list of bodies that should 
send a joint representative to the Board of Control, 

(2.) That the Government be asked for an endowment sufficient to provide for the 
maintenance of the park. 

(3.) That Mr. Field be asked to oiganiie a deputation to the Minister of Defence 
with regard to the Military Roserve. 

(4.) That a BUI be promoted extending the boundaries as agreed to. 

On the 14th September a deputation consisting of the Hon. G. M. Thomson, 
Professor H. B. Kirk, Dr. L. Cockayne, Professor E. Marsden, and Mr. B. C. Aston 
(representing the New Zealand Institute), Mr. W. H. Field, M.P., and Mr. W. A. Veiteh, 
M.P., together with representatives from the Wanganui and Manawatu Societies, 
Forestry League, Forestry Department, Tararua Tramping dub. Sports Protection 
League, and Ski-ing Club, waited upon the Prime Minister. Professor Kirk plaoed 
before him the desire of the various bodies represented to have the park boundaries 
extendod to include Hauhangatahi and the military training-ground area. Also, in 
addition, they asked that portion of the Hautu Block (Kaimanawa Mountains) be 
included. Without this portion the proposals meant an addition of about 105,750 
acres. It was asked that the forest areas between the new boundaries and the 
railway-line should be made premanent forests by Act of Parliament and not merely 
by Order in Council. 

Mr. Massey said the proposals met with his approval. He thought that the 
Board of Control should be set up, and he hoped practical men would be selected with 
the necessary Government representation. 

During the session the Tongariro National Park Bill was introduced And became 
law. It provided for many of tho proposals which had been suggested, including 
extension of the boundaries of the park and a Board of Control, to consist of the 
Mayors of Wellington And Auckland, the paramount chief of the Maori people 
responsible for the gift, the Under-Secretary of Lands, the General Manager of the 
Tourist Department, the Secretary of the State Forest Sendee, the President of the 
New Zealand Institute, and four members nominated by the Government. 

Great Barrier Reef Committee. —On the 21st September the Standing Committee 
appointed Mr. W. R. B. Oliver to represent it as a corresponding member on the Great 
Barrier Beef Committee, set up by the Royal Geographical Society of New South 
Wales, On the 19th January Mr. Oliver reported that since the inauguration of this 
committee it has met four times, and the following business has been transacted t 
Appointment of officers and representatives; appointment of sub-committees—Coastal, 
Physiography, Oceanography, Geology, Zoology, Botany. 

Reports from these sub-committees, giving suggestions for carrying out investi¬ 
gations on the Barrier Reef, were presented at the fourth meeting of the committee, 
held 15th December, 1922. The principal suggestions embodied in the reports are— 
(a) the establishment of a marine biological station; (6) a topographical and ooeanio 
survey of the reef; (c) a census of the entire fauna and flora of the reef ; (d) an 
ecological survey of both animals and plant life; («) a report on the animals and plants < 
of economic importance; (/) an investigation into the general geological structure of 
the reef; (g) a study of the mode of formation of atolls, and the origin and character¬ 
istics of ooral reefs in general; (A) the compilation of a bibliography. 

Library Removal. —At the last annual meeting the Board, having before it the 
strongly expressed approval of the Board of Science and Art and the approval of the 
Wellington Philosophical Society in the matter of the proposed improvement of the 
Institute’s library, authorised the Standing Committee to continue negotiations with 
Victoria College Council in regard to the housing of the library, provided the flnanoes 
permitted. At a meeting of the Standing Committee held on the 4th February it was 
resolved, That if on inquiry it be founa that the cost of transport and shaving in 
connection with the proposed removal of the library to Victoria College can be kept 
within £50 the Institute will ask the Victoria College Council to accept the custody 
of the books as a provisional measure. 

On the 17th February the President reported that the Under-Secretary of Internal 
Affairs had consented to assist in the removal of the library to Victoria CbUege by the 
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loan of the Departments motor-van, and in permitting the removal of the shelving, 
except that whioh waa on the south wall in the library. 

A committee consisting of two members of the New Zealand Institute and two 
members of the Wellington Philosophical Society was appointed to determine the 
ownership of the books at present in the library. 

The agreement drawn up by Mr. Levi, Chairman of the Victoria College Council, 
was submitted to the Standing (Committee on the 21st September, and it was resolved 
to insert a clause safeguarding the present privileges of members to take out books, 
to the effect that members of the New Zealand Institute should be plaoed on the same 
footing with regard to the books of the Institute deposited m the Victoria College 
library as the College staff are now with regard to the College Library. 

On the 14th November a commencement was made with the removal of the books. 
Three men were engaged from the Public Works Department, and Internal Affairs 
lent its motor-van for the purpose. With the assistance of the institute's officers, the 
work took over a week to oomplete, and the books whioh arc now in Victoria College 
will be available to members as soon as they are arranged on the shelves. 

Carter Library .—The Under-Secretary of Internal Affairs having intimated on the 
11th December that the Uon. the Minister had approved of the conditions laid down by 
the annual meeting in January last, the keys of the Carter Library book-oases, with a 
list of the contained volumes, were handed to Mr. Andersen on the 28th December. 
Mr. Andersen and his staff removed the volumes to the Alexander Turnbull Library, 
and the oases are being transferred by the Public Works Department, the cost of 
transit being borne by the Internal Affain Department. 

Travelling-expense *.—On the 17th February the Standing Committee resolved to 
approach the incorporated societies to ascertain if each society would in future agree 
to bear the cost of the travelling-expenses of its representatives attending the annual 
meeting of the Board. The following societies replied: Auckland Institute was not 
in favour of the proposal; Manawatu Philosophical Society asked that expenses be 
pooled and the cost to each society be apportioned according to the number of its 
delegates; Philosophical Institute of Canterbury asked that tnc expenses be pooled; 
Wellington Philosophical Society agreed to pay expenses of its delegates. It was 
decided to refer th$ matter to the annual meeting for discussion. 

Incorporated Societies .—In accordance with a resolution of the last annual mooting 
the reports and balance-sheets of the incorporated societies were submitted to the 
Uon. Treasurer to determine whether the regulations were being complied with. 
(See also Presidential Address, vol. AO, p. 342.) His report has since come to hand, 
and at a meeting of the Standing Committee held on 21st September it was decided to 
postpone consideration until the annual meeting. 

Publications Fund .—In order to assist in publication expenses the Standing Com¬ 
mittee, at a meeting held 17th February, 1022, decided to issue a circular to every 
member of the Institute, appealing for a contribution to the funds of the Institute. 
The circular was issued in March, and resulted in a sum of £160 15s. 4d. As, how¬ 
ever, it was promised in the circular to publish an acknowledgment of all donations, 
and by November only about one-fffth of the members had contributed any donation, 
it was thought advisable to issue a second reminder, in order that those desirous of 
contributing might have an opportunity before the last date for accepting matter for 
the annual volume in whioh it was contemplated publishing the list of donations. 
This was issued on the 1st November, with the result that a total of £188 4s. 5d. has been 
received towards the fund. Mr. W. G. Howes donated to this fund the amount of his 
travelling-expenses at the annual meeting. 

On the 26th June it was resolved to vote £100 of the above amount to the cost 
of illustrations in Volume 54. 

4 Carter Bequest .—At the last annual meeting a committee was set up to prepare 
plans and estimates on the lines of the majority report for submission to the Board 
of Governors at its next annual meeting, provided that legal power could be obtained 
for using the money as indicated in the majority report. 

On the 0th June Professor Hommerville, convener of the above committee, wrote 
requesting the Institute to obtain legal opinion with'regard to the utilisation of the 
residue of the Carter Bequest for the purpose of erecting an observatory in accordance 
with the recommendations of the majority report. The Standing Committee decided 
to oonsult Messrs. Bell, Gully, Mackenzie, and O’Leary on the matter, and these 
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solicitors forwarded their opinion on the Oth December, 1922. This firm gave a lengthy 
report, quoting similar cases and the judgments therein, and in conclusion stated, “ The 
fund bequeathed by Carter has already been accumulated for twenty-six years, and 
the period at which it could be properly applied in fulfilment of the testator’s wishes 
in Mo is still extremely remote. We have taken time to oonsider the question submitted 
for our opinion, and have concluded that the indicated intention to accumulate is void, 
and that the Board is not bound to continue the accumulation. The Board, however, 
is not entitled to divert the fund without directions from the Court, and in our 
opinion the Court should be asked to approve the scheme outlined in the resolution 
passed by the Governors on 30th January, 1908.” 

The resolution referred to above is as follows : “ That the Board will agree to the 
expenditure of the Carter Bequest in the purchase, erection, Ac., of an astronomical 
telescope and accessories, as proposed by the deputation from Victoria College, and 
allow the same to be under tne control of the governing body of the College, on the 
following conditions: (1) That the observatory and other necessary buddings be 
erected out of other funds : (2) that a Professor of Astronomy and staff be appointed 
and maintained by Victoria College out of funds other than the Carter Bequest; 
(3) that the Board be advised that the expenditure is legal.” 

Fireblight .—At the last annual meeting a resolution was passed urging the 
necessity, m view of the southward spread of fireblight, of defining special orchard 
areas within which the elimination of hawthorn should be carried out on lines approved 
by the Minister of Agriculture. This resolution was conveyed to the Hon. the Minister 
of Agriculture, who replied on the 21st April, 1922, that further legislation for the 
control of fireblight was then receiving the careful consideration of his Department, 
and he assured the Institute that its views would be carefully considered in this 
regard. 

Hutton Research Grant. —Miss Mestayer reported on the 21st September as follows : 
“ 1 regret that owing to ill health I have been unable to use the balance of £5, which 
1 still hold. However, 1 hope that next year I shall be able to use it.” 

Resolutions of Standing Committee not otherwise mentioned in the Report. 

1. On the 4th February it was resolved, That the writers of all papers sent in to 
the Hon. Editor for publication in Volume 54 of the Transactions be written to by the 
Hon. Editor and informed of the decisions of the Board with regard to the part cost 
of future illustrated publications to be borne by the writer, and also to be informed 
of tho method of calculating the cost of illustrations. 

2. On the 4th February it was resolved, That, in view of the enhanced income of 
the Hector Fund, the amount awarded annually be reconsidered at the annual meeting. 

3. On the 17th February it was resolved to postpone in the meantime the issue of 
the circular to the new exchanges proposed by the sub-committee last year. 

4. On the 21st September it was resolved, That modified circular be sent to the 
proposed exchanges, but no sample volume to be sent. Further list of proposed 
universities to bo referred to the annual meeting. 

5. On the 30th March it was resolved, That the President should represent the 
Institute at the celebrations of the Diamond Jubilee of the Philosophical Institute of 
Canterbury. 

6. On the 30th March it was resolved. That when the next volume is distributed, 
to notify members of the omission of four pages of plates facing p. 124 from some copies 
of Volume 53, in order that where possible tho mistake might be rectified. 

7. On the 30th March it was resolved, That Volume 54 should contain an account 
of the life of Sir James Hector, and a portrait. 

8. On the 20th June it was resolved to allocate the cost of obtaining Mr. Blair's 
opinion re the investment of the trust funds to the different funds. 

9. On the 21st September it was resolved to inform the Public Trustee that there 
was no present prospect of oarrying out the provision in the will of C. B. Carter 
regarding the erection of a building, and to ascertain from him what the position was 
concerning the income from the £50 allotted for the purpose of building a room to house 
the Carter books. 

On the 21st December it was resolved to nominate Professor Kirk, Dr. L. Cockayne, 
and Dr. C. A. Cotton as delegates from the New Zealand Institute to tho General Council 
of the Australasian Association for the Advancement of Science. 

On the 21st December it was resolved to bring up at the annual meeting the 
question of the quorum of the Standing Committee meetings. 
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Library Matters, —The draft of the agreement with Victoria College as 
to the housing of the Institute’s library in Victoria College was adopted. 
Two letters from Dr. Allan Thomson, dated 27th January, were read. The 
President, Professor Kirk, supplied the following report:— 

Rkmoval of Library. 

The advantages contemplated in the housing of the Institute's library at Victoria 
University College were—comparative immunity from danger of fire and more stringent 
custody, better supervision, and better arrangement than it was possible to ensure at 
the Dominion Museum in its present circumstances. In tho hope of securing these 
advantages the Board gave instructions for the continuance of negotiations with the 
Professorial Board, and, through it, with the College Council. These negotiations 
resulted in an agreement one of whose features is that it allows very free access to 
the books on the part of members of the Institute. 

It was hoped that the Wellington Philosophical Society would decide that its 
library should go with that of the Institute ; but tho society decided against this course, 
although, in common with other affiliated societies, it was in favour of the removal 
of tho Institute's books. Seeing that books of the Institute, of the Philosophical 
Society, and of the Dominion Museum were shelved together, and that the stamps 
of the three institutions had often been used at haphazard, with the result that one 
series sometimes bore all three stamps, it became necessary to determine the ownership 
of books. With this object a joint committee was set up. On this committee the 
Institute was represented by Mr. Aston and I)r. Cotton ; the Philosophical Nocioty by 
Mr. Hamilton and Mr. Oliver, both members of the Museum staff, and representing 
its interests also. For a short time, during the absence of these two members, they 
were relieved by Mr. Morgan and Mr. Phillips. The task of the joint committee was 
a very difficult one, involving a considerable amount of search in old records, old letter- 
books, and other documents. There still remains a number of books in the galvanized, 
iron building in Sydney Street, and in the Museum itself, of w r hioh the ownership ib 
not yet settled, and it is possible that among those that have been removed then* are 
some of which the ownership should be reviewed. 

The removal took place in November and December. The Board is much indebted 
to Mr. Hislop, Under-Seoretary for Internal Affairs, for the use of the Department's 
lorries, and for permission to removo the shelving, except that on the south wall, that 
being required for the books of the Museum. Acting on the representations of the 
Philosophical Society, it was decided to leave half the shelving on the east wall for the 
society's books. 

Tho books recognized as the property of the Institute are now at Victoria College, 
and I am giving what time I can to sorting them. This is a very long job, and one in 
which there is room for two or three volunteers. The help of the Assistant Secretary 
has not yet been available, as her time has been fully occupied in the work of the 
annual meeting. In any case, much of the preliminary work is too heavy for a woman. 
Every effort will be made to have the library in order as soon os possible. 

It has been arranged that, where serial publications already in the College library 
are incomplete, but are more nearly complete than in the Institute’s library, they shall, 
as far as possible, be completed from the Institute’s books used for that purpose, bearing 
a stamp “ Lent by the New Zealand Institute " ; and that where the Institute’s serials 
are the more complete they shall, in like manner, be completed as far as ]X)sNible from 
the College shelves. There will remain a considerable number of duplicate volumes 
belonging to the Institute. These the Institute cannot part with, but it can accede 
to the request made by the Director of the Dominion Museum, and to a similar request, 
if made, by the Director of the Geological Survey Department, to house the books with 
them, under the necessary precaution as to safe and efficient custody. 

The Carter Library, which is the joint property of the Institute and the Govern¬ 
ment, has been removed to the Alexander Turnbull Library, and the librarian, Mr. 
Johannes Andersen, has kindly agreed to give Mr. Elsdon Best, who is just now engaged 
on important research, very full access to the books. 

I conclude this report with a hearty recognition of the immense amount of work 
done by Mr. Aston in connection with the removal. 

6th February, 1923. H. B. Kirk. 

Position of Incorporated Societies. —The Hon. Treasurer read his reports 
on the incorporated societies, dated 11th April and 8th May, 1922. The 
Poverty Bay and the Wellington Societies were the only ones which had 
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not complied with the conditions of incorporation. The President then 
moved the following resolutions, whioh were seconded by Ur. M. A. Eliott, 
and carried:— 

(1.) That in the assessment of the said proportion of one-third or one- 
sixth, as the case may be, any incorporated society shall be entitled to 
include any special levy made by the institute to defray or to help to 
defray the cost of the Transactions . 

(2.) That Regulation 4 read as follows: “ In the case of any society 
incorporated as aforesaid which shall in any one year have failed to expend 
the proportion of revenue specified in Regulation No. 3 aforesaid in manner 

E rovided, the Institute shall, unless it is satisfied that special circumstances 
ave been shown to justify a temporary delay, declare the said society 
to be disincorporated, and that society shall from henceforth cease to be 
incorporated with the Institute. 1 * 

Bird-life Destruction .—Correspondence with the Hon. the Minister of 
Internal Affairs, dated 22nd and 29th December, 1922, was read. It was 
resolved to approach the Minister again on this matter. 

Hector Prize. —On the motidh of Mr. Eliott, seconded by Dr. Chilton, it 
was resolved, That the amount of the next Hector Prise be £45. 

-Hon. Treasurer'8 Reports: Trust Funds Management.— On the motion of 
Mr. Eliott, seconded by Professor Segar, it was resolved, That half of 1 per 
cent, of the capital invested on account of the Carter, Heotor, Hutton, and 
Hamilton Trust Funds be contributed by these funds towards the cost of 
administration. 

How. Tbbasubsb's Export. 

The statements of reoeipts and expenditure and assets and liabilities show that 
the funds of the Institute are in a muon better position than they were at this time 
last year. This is mainly due to the fact that £1,760 has been reoeived from the 
Government (£760 balance due for 1921 and £1,000 due for 1922), as against only 
£260 reoeived during the previous year, and that no debit appears in the accounts for 
Volume 64, Transactions. Voluntary contributions to the Publication Fund also helped 
to swell the revenue by £188 4s. 6d.; on the other hand, the sale of publications was 
£46 less, and incorporated societies* levy £64 less, than in the previous year. 

The increased revenue enabled us to pay the Government Printer a considerable 
portion of the amount due to him. On the 31st December, 1921, the amount owing 
was £1,740 11s. 8d.; this has now been reduced to £304 10s., £1,460 having been paid 
oil during the year. 

The work in connection with the handling of the various trust funds controlled by 
the Institute takes up a good deal of the time of the Assistant Secretary, and it appears 
to me that it would be nght and proper that a portion of the salary paid her should 
be contributed by the various funds. If, say, half of 1 per cent, of the capital invested 
was so paid it would produoe about £36 per annum, which, I consider, would be a fair 
and reasonable charge to make. It would mean that the net interest earned by the 
several funds would be reduced from, say, 6 per oent. to 6} per cent. 

During the year, at my suggestion, the Assistant Secretary has opened a new set 
of books under the double-entry system. This will enable the financial position of the 
Institute to be promptly and accurately ascertained at any time, and wUl also prevent 
mistakes remaining undiscovered, as well as greatly assisting the auditor and myself in 
checking over the balanoe-sheet. 

Trust Accounts. 

As a result of the policy of the Board in deciding to invest the Carter Bequest, 
Heotor, Hutton, and Hamilton Memorial Funds in New Zealand Government inscribed 
stock (Discharged Soldiers Settlement Loan), these trust funds are earning considerably 
more revenue, and are in a very healthy condition. 

Carter Bequest.—This started the year with a debit balanoe in the revenue aooount 
of £21 10s. 9d. The sum of £301 5s. was earned in interest during the twelve month*, 
£271 3s. fid. of which was reinvested in further inscribed stock, and tike Revenue 
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Account now shows a credit balance of £8 10s. lOd. The capital invested as on the 31st 
December, 1921, was £4,883 18s. 5d. in 5) per cent, inscribed stock, due 15th January, 
1933. purchased at £91 5s., the market price to-day being £100 10s. The total capital 
now stands at £5,155 Is. lOd. The rate of interest earned during the year was just 
on 6 per cent. (6*U2>. 

Hector Memorial Fund .—The revenue account shows that £67 5s. was earned in 
intorest during the year, £48 18s. 4d. of which was reinvested in inscribed stock. The 
present debit balance of £30 2s. 7d. will be more than liquidated by the six months’ 
interest due this month. The capital invested as on the 31st December, 1921, was 
£1,135 19s. 9d., to which must be added £48 18s. 4d., making the total capital 
£1,184 18s. Id. 

Hutton Memorial Fund .—The Revenue Account shows that £66 15s. was earned, 
which, with £13 14s. 2d., balance brought forward from previous year, makes a total 
of £70 9s. 2d., of which £68 6s. 7d. was reinvested. The Capital Account, including 
this £68 6s. 7d., now stands at £1,014 5s. Id. 

Hamilton Memorial Fund .—The capital sum of £48 7s. lid. was received during 
tho y >ar - whi ‘ h inveatod in war bond9 ' M. A. Eliott, Hon. Tre«aur.. r . 


Nkw Zealand Institute.—Statement or Receipts and Expenditure for Year 
ending 31st December, 1922. 


Receipts. 

Balance as at 31st December, 1921 

statutory grant, balance, 1921 and 1922 

Publications sold 

Incorporated societies’ levy 

Government grants for research 

Grants refunded by grantees 

Interest, Post Office Savings-bank 

Travelling-expenses refunded to Endowment Fund .. 

Interest on Tarter Request 
Interest on Hector Memorial Fund 
Interest on Ilutton Memorial Fund 

Hamilton Memorial Fund, from Wellington Philosophical Society 
Interest on Hamilton Fund war bonds 
Contributions to Publication Fund 
Refund law-costs from Trust Accounts 
Interest reinvested inscribed stock- 
Carter Bequest 
Hector Memorial Fund 
Hutton Memorial Fund 


Expenditure. 

Government Printer 
Travelling-expenses, Governors 
Petty cash, postages, Ac. 

Petty cash, balance in hand 

Salaries .. .. . 

Insurance premium 

Bank commission and cheque-book 

Research grants, as per list 

Hector Prize for 1921 (Mr. R. Speight) 

Interest invested insoribed stock— 

Hector Memorial Fund 
Carter Bequest 
Hutton Memorial Fund 
Trust funds transferred to separate accounts 
Hamilton Memorial Fund invested war bonds 
Postage on circulars, Publication Fund 
Balanoe, as under 


£ 

B. 

d. 

2,072 

9 

8 

1,750 

0 

0 

50 

14 

5 

39 

12 

3 

206 

0 

0 

15 

0 

0 

71 

0 

3 

4 

15 

2 

301 

5 

0 

67 

5 

0 

56 

15 

0 

48 

7 

11 

1 

o 

6 

188 

4 

5 

3 

3 

0 

124 

0 

11 

15 

18 

4 

40 

16 

7 

£5,115 

10 

5 

£ 

s. 

d. 

1,450 

0 

0 

60 

5 10 

23 

16 

2 

6 

3 10 

231 

5 

0 

5 

0 

0 

1 

0 

0 

473 

13 

7 

45 

0 

0 

48 

18 

4 

271 

3 

5 

68 

6 

7 

207 

9 

2 

48 

11 

10 

6 

12 

2 

2,168 

4 

6 

£5,115 10 

5 


24—Tram. 
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Balance in— 

Bank of New Zealand 
Post Office Savings-bank .. 


Made up as follows:— 

Endowment Fund .. 

Government research grants .. 

Library Fund 

Government Printer 

Revenue Account balances 

Heotor Memorial Fund overdrawn 

Hamilton Memorial Fund overdrawn .. 

Profit on yoar‘s working 

Sundry debtors 

Cash in Post Office Savings-bank Trust 
Accounts 

Petty cash in hand 





£ s. 

d. 

, , 


. 

424 5 

10 

•• 


• 

. 1,743 18 

8 




£2,168 4 

6 

Dr. 


Or. 


£ 

8. 

d. 

£ s. 

d. 


. . 


193 12 

7 


, , 


1,256 12 

6 




245 15 

0 




304 10 

9 


, . 


10 16 

1 

30 

19 

9 

.. 


0 

3 

11 

233* 1 

5 

14 

0 

0 

•• 


24 

16 

4 



6 

3 

10 



m 

3 

10 

£2,244 8 

4 


76 3 10 


£2,168 4 6 


M. A. Eliott, Hon. Treasurer. 

Examined and found correct.—J. H. Fowler, Deputy Controller and Auditor-General. 


Nxw Zealand Institute.—Statement of Assets and Liabilities as at 31st 

December, 1922. 


Liabilities. 

Carter Bequest Capital Account .. 

Hector Memorial Capital Account .. 

Hutton Memorial Capital Account 

Hamilton Memorial Capital Account 

Government research grants—Balance 

Endowment Fund 

Library Fund 

Government Printer 

Carter Bequest Revenue Account .. 

Hutton Memorial Revenue Account 
Hamilton Memorial Revenue Account 
Balanoe of assets over liabilities .. 


Assets* 

Inscribed stock. Discharged Soldiers Settlement Loan, £7,550 
Post Office inscribed stock, £400 at 5 per cent. 

Government war bonds, £50 at 4} per cent. 

Cash at Bank of New Zealand 

Cash at Post Offioe Savings-bank 

Cash at Post Offioe Savings-bank—Trust Accounts .. 

Petty cash in hand 
Sundry debtors .. 

Heotor Memorial Fund overdrawn 


£ 8. 

d. 

5,155 1 

10 

1,184 18 

1 

1,014 5 

10 

48 7 

11 

1,256 12 

6 

193 12 

7 

245 15 

0 

304 10 

9 

8 6 

6 

1 7 

l 

l 2 

6 

233 1 

5 

£9,647 2 

0 

£ s. 

d. 

6,965 17 

5 

388 8 

4 

48 11 

10 

424 5 10 

1,743 18 

8 

24 16 

4 

# 3 10 

14 0 

0 

30 19 

9 

£9,647 2 

0 
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New Zealand Institute.—Government Research Grants vor Year ending 31st 

December, 1022. 


Jan. 

Mar. 

June 

Oet. 

Nov. 

Dec. 

Dec. 

Feb. 

April 

May 

May 

June 

July 

July 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Nov. 


Dr. 


Cr. 


52. 



£ 

B. 

d. 

£ 

s. 

d. 

1. 

By Balance in hand 





1,450 

6 

1 

2. 

Grant (Treasury) 





25 

0 

0 

29. 

Grant (Treasury) 





100 

0 

0 

6. 

Grant (Treasury) 





15 

0 

0 

3. 

Grant (Treasury) 





25 

0 

0 

10. 

Grant (refunded) 





15 

0 

0 

24. 

Grant (Treasury) 





100 

0 

0 

20. 

To Mr. D. D. Milligan .. 


!! 25 

0 

0 




11. 

Professor Marsden 


60 

5 

7 




6. 

Professor Malcolm 


15 

0 

0 




11. 

Miss Curtis 


78 

17 

0 




27. 

Professor Farr 


1 

16 

0 




3. 

Professor Marsden 


50 

0 

0 




14. 

Professor Farr 


2 

15 

0 




24. 

Professor Malcolm 


25 

0 

0 




6. 

Professor Marsden 


50 

0 

0 




30. 

Professor Burbidge .. 


100 

0 

0 




25. 

Canterbury Philosophical Institute 

15 

0 

0 




7. 

Professor Malcolm 

.. 

25 

0 

0 




8. 

Mr. D. D. Milligan .. 

.. 

25 

0 

0 

. 




Balance 

•• 

.. 1.256 

12 

6 

• 






£1,730 

6 

1 

£1.730 

6 

1 


New Zealand Institute Trust Accounts. 


Carter Bequest Revenue Account for Year ending 31st December, 1922. 



£ 

s. 

d. 


£ s. 

dL 

To Amount overdrawn 

.. 21 

10 

0 

Bv Interest to 15th January, 



Interest invested 

.. 271 

3 

5 

1 ‘ 1922 

147 2 

6 

T.aw-costs 

1 

1 

0 

Interest on 15th July, 



Balance 

8 

6 

« 1 

| 1922 

147 2 

6 


I Interest on interest invested 

7 

0 

0 

| Interest in Post Office Sav¬ 




ings-bank 

1 

0 

16 

8 

£302 1 8 1 £302 

l 

8 

| By Balance 

£8 

6 

6 


Hector Memorial Fund Revenue Account for Year ending 31st December , 

1922 . 


To Amount overdrawn 

£ s. d. 

3 9 3 

By Interest to 15th January, 

£ 8 . 

d. 

Mr. R, Speight—Prise 

45 0 0 

1022 

33 0 

0 

Interest invested 

48 18 4 

Interest to 15th July, 1022 

33 0 

0 

Law-costs 

1 1 0 

Interest on interest invested 
Interest in Post Office Sav¬ 
ings-bank 
| Balance 

1 5 0 

0 3 10 
30 19 9 


£98 8 7 

i 

£98 8 

7 


To Balance . • .. £30 19 9 ! 
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Hutton Memorial Fund Revenue At count for Year outing 31st December , 1922 . 


To Intercut invested 
I<aw- costs 
Balance 


£ h. (1. | t ft. d. 

08 <> 7 By Balance, 1st January 1022 18 14 2 

l 1 0 ' Interest to 15th January, 

l 7 l! 1922 .. .. 27 10 0 

1 Interest to 15th July, 1922 27 10 0 

Interest on inti eat invested 1 15 0 

Interest in Post Office Sav¬ 
ings-bank 0 5 0 


£70 14 8 


£70 14 8 


B\ Balance .. .. £17 1 


Hamilton Memorial Fund Revenue Account for Year ending SUt December , 1922. 



£ a d. | 


£ ad. 

To War bonds 

.. 48 11 10 

By Amount from Wellington 


Balance 

0 18 7 ! 

Philosophical Society 

48 7 11 



Interest to 15th December. 




1922 

1 2 8 


£t!l 10 5 


£19 10 6 



By BaIh nee 

£0 18 7 


Carter Bequest.—Public Trust Office Statement for Period from 3(-lh June. 1922. to 

3 hi December , 1922. 

RESIDUARY CAPITAL ACCOUNT. 

Receipts. £ b. d. | 

Balance .. .. A0 0 0 


RESIDUARY INCOME ACCOUNT. 


Receipts. 

£ 

8. 

d. 

Disbursements. 

£ 

8. 

d« 

Public Trust Office- Interest 




Beneficiary’s Account: Go¬ 




to 31st December, 1922, at 




vernors of Now Zealand 




3 per cent. 

2 

A 

0 

Institute -Cash 

2 

5 

0 


£2 

5 

0 


£2 

5 

0 

Assets. 

£ 

H. 

d. 

Liability. 

£ 

a 

cl. 

Cosh rk Capital Account 

50 

0 

0 

Donation--Colonial Muaoum 

(payable when compliance 
with conditions in will is 








effected) 

50 

0 

0 


£50 

0 

0 


£50 

0 

0 


Financial Statements of the Institute, as follows- statement of receipts 
and expenditure, statement of assets and liabilities, trust accounts—having 
been duly audited by the Auditor-General, were adopted. 

Travelling-expenses .—On the motion of Mr. Wright, seconded by Pro¬ 
lessor Marsden, it was resolved, That the actual travelling-expenses of 
members of the Board be paid for this meeting. On the motion of Mr. 
Eliott, it was resolved, That the opinion of the incorporated societies be 
taken on the question of pooling the expenses of members of the Boari 
and each society paying its share. An estimate of the cost to be se 2 0 
each society under this proposal. , " 1 ' ■ 
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Publication Committee's Report .—The report of this committee was 
received and adopted with the deletion of one paragraph. Mr. J. C. 
Anderson attended by request of the Board and gave information regarding 
the progress of the printing of Volume 54 and other matters. Professor 
Maraden moved, and Dr. Cockayne seconded, That Volume 55 be not 
published until 1924. The motion was lost. Dr. Cockayne, seconded by 
Professor Marsden, proposed that what would be Volume 54 be now 
published in two volumes as Volumes 54 and 55. The motion was lost. 


Report of Publication Committee. 


It is to be hoped that Volume 64 (for 1922) may be issued towards the end of 
.January. There are several reasons for the delay— financial difficulties, an early session 
of Parliament, and an extra number of papers, many of great length. Seventy-eight 
papers by fifty-five authors were submitted, forty-eight by thirty-eight authors being 
accepted for publication, as against sixty-seven papers by forty-eight authors submitted 
last year, of which fifty-throe by thirty-seven authors were accepted. The committeo 
had much difficulty, firstly in reducing the number of papers, secondly in reducing the 
length of many of those accepted. Reduction was made first by the authors them¬ 
selves, and in some cases a further reduction was made by the committee. 

In spite of the fact that authors were required to pay for their illustrations, the 
papers are more fully illustrated than usual. The committeo observes this with pleasure, 
whilst at the same time it feels that the penalizing of enthusiastic workers is neither 
equitable nor desirable. A paper good enough for acceptance should be accepted as 
a whole; and the committee would suggest that papers might be limited to say thirty 
pages, except for extraordinary reasons, and illustrations limited to four plates and four 
pages of text-figures, or their equivalent, the author being put to no expense except 
for extra copies of reprints. If, however, any author wishes to publish a longer paper 
or to illustrate more fully, he should hu at liberty to do so, subject, of course, to the 
usual censorship, provided he is willing to pay for the additional space and illustrations. 

So many new species are dealt with in the present volume that it has been felt that 
its value would be enhanced by a full index, and this has been supplied ; and if such 
index can be continued from year to year the necessary task of indexing the whole set 
of the Transactions will l»e a task of known magnitude, and not one whose magnitude 
grows with the years. 

For the next volume only some thirty pa|K)rs sre in hand—mostly short, a few 
of moderate length —and it will probably be possible to limit that volume to two hundred 
pages or less. 


For the (’ommittee. 


Johannes C. Andersen, Hon. Kditor. 


Research Grant Committee s Report .- -This was received. On the motion 
of Mr. Aston, seconded by Dr. Hilgendorf, it was resolved, That a property 
list of books, apparatus, &c., bought out of the Research Grant Fund be 
compiled, and circulated to members of the Board and printed in the 
Transactions. 

On the motion of Mr. Aston, seconded by Dr. Cockayne, it was resolved 
that the Research Grant Committee be asked to make a comprehensive 
report on the state of all researches undertaken with the institute’s financial 
aid during the last ten years. It was resolved that those applicants in 
the Research Grant Report who asked for further grants be informed that 
their requests are held over until the Research Grant Committee can give 
some idea of the state of this fund. 


Kurort of the Research Grant Gommittkk for the Year ending 31st December, 

1922. 

Dr. (\ E. Adams, who in 1919 was granted £66, through the Wellington Philosophical 
Society, for astronomical instruments, reported on the 6th January, 1923, that a prism 
d boon secured in England at a cost of £33 11s. lid. He states that before the prism 
used it must be suitably mounted on the telescope with a camera, Ac. The 
To Rain?} <x*t of mounting is £12 and the camera £8, and he makes application for an 
£20 for this purpose. 

24 * 
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Mr. G. Brittin, who in 1919 was granted £100, through the Philosophical institute 
of Canterbury, for a research on fruit-diseases, reported on 27th December that 
comparative investigation of experimental plots has proved the Bpraying calendar as 
advocated by him to be of great benefit in controlling brown-rot of the peach and other 
stone-fruits. He forwarded specimens to Miss Curtis, of the Cawthron Institute, who 
is investigating the fungus that causes the buds to drop and the laterals to die back. 
The microtome ordered came to haud this year, but, as Mr. Brittin had already made 
other arrangements. Professor Kirk took it over. Mr. Brittin delivered a lecture before 
the Motueka Fruitgrowers’ Association this season, and a condensed report of it was 
published in the Nelson Mail and in the November issue of the New Zealand Fruitgrou'er. 
Credit balance of grant, £94 10s. 6d. 

Professor Burbidge, who in 1921 was granted £100, through the Auckland Institute, 
for a research on the intensity of long-wave signals from Europe, reported on the 
2Hth November that the apparatus required for this research had just arrived from 
England, and was being assembled to start the records. As the apparatus purchased 
took the whole of the grant, Profossor Burbidge makes application for a further £25 
to cover working-expenses. 

Dr. Kathleen Curtis, who iu 1920 was granted £100, through the Nelson Institute, 
for research iu parasitic mycology, reported on the Kith December that work during 
the past year had been confined to black-spot of the apple and pear. No results that 
might be utilized from the practical point of view have been obtained, and it is 
therefore proposed that next year this work will be discontinued, and that on brown- 
rot of stone-fruits resumed. The wholo of the grant has l>een expended in hooks. 

Professor W. P, Evans, who in 1919 was granted a further £200, through the 
Philosophical Institute of Canterbury, for an investigation of New Zealand brown coals, 
reported on the 15th December that experimental work had been carried out by himself 
and three assistants, as follows: (//) Ultimate analyses of and distribution of sulphur 
in twenty-nine coals from the South Island ; (b) leaching experiments on three typioal 
coals, with speoial referetice to the change in ash ; (c) examination of a coal-resin from 
Central Otago, &c. The furnace ordered in 1921 had come to hand, and had been 
fitted by itself in case of its'being required elsewhere. No results had been published. 
A general account of the work done is being presented to the Australian Association for 
the Advancement of Science, at Wellington, and arrangements are being made for 
the publication of various portions in scientific journals. Credit balance of grant, 
£125 tfs. 2d. 

Professor C. Coleridge Farr, who in 1919 was granted £100, and later a further 
£90, through the Philosophical Institute of Canterbury, for a research on the porosity 
of porcelain, reported on the 5th January that a paper embodying the results of tluB 
research was published in the October, 1922, issue of the Journal of the. American 
Institute of Electrical Engineers in the 41st volume, on page 711. (This publication is 
temporarily available to members of the Board of Governors at this meeting.) That 
the work has been of interest outside of New Zealand as well as of importance within 
it is shown by an extract from a letter received by Mr. Birks from Mr. F. W. H. 
Wheadon, of the Adelaide Electric Supply Company ; and, referring to an arrangement 
for testing insulators for Adelaide, Mr. Wheadon says, “ I am sure there are a number 
of us here who are so vitally interested in this matter that we would be very glad if 
such an arrangement could be made ”; and Mr. Parry has also written to Mr. Birks 
from London saying (inter alia), “ The results are very important, and, what is more, 
are very much more conclusive than any that have hitherto been published.” 

The paper whioh has boon published is by Farr and Pbilpott, and is in substance 
very much the same as was submitted in typo to the Board of Governors last year. 

An expenditure of £134 8s. tki. has been incurred, which leaves a credit balance 
of £56 11s. 6d.; but it is thought by the authors of the paper that the work has now 
become of such a practical nature and so routine in practice that any further expenditure 
upon it should be borne by the Public Works Department, and not come upon the 
Besearoh Grant Fund of the New Zealand Institute, which is essentially for investiga¬ 
tions of an uncertain and experimental nature. It is considered that the work has now 
progressed beyond that stage, and become of a commercial character. 

Mr. George Gray, who in 1920 was granted £50, through the Philosophical Institute 
of Canterbury, for an investigation on the waters of Canterbury, reported on the 
28th November that owing to ill health no work has been done during the post year; 
and, as there Boomed to be little probability of its being resumed in the future, the grant 
of £50, of whioh no part has been expended, is reluctantly surrendered. 

Mr. T. L. Lancaster, to whom, with Mr. Cornea, in 1919, was granted £50, through 
the Auckland Institute, for a research on the growth of kauri, reported on the 12th 
December that during the year little progress had been made. Mr. Cornes had accepted 
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a permanent position in Christchurch, and, an it was a difficult matter to carry on the 
research single-handed, Mr. Lancaster reluctantly relinquished the whole of the grant. 

Professor Malcolm, who in 1910 was granted £250, and in 1920 a further £175, 
through the Otago Institute, for a research on the food valuo of New Zealand fish, 
reported on the 24th December that work was resumed in August, with the help of 
Mr. T. B. Hamilton, M.A., B.So. It is hoped to publish Part 3 of the series of papers 
on food values in the next volume of the Transactions, He had hoped to commence 
experiments on the vitamincs in New Zealand fish-oils, and spent considerable time* 
and some money on preparatory work when, unfortunately, a fire occurred in the Depart¬ 
ment, which destroyed the tame rats he had brought from Kngland for this purpose. 
Credit balance of grant is £85. 

Professor Malcolm, who in 1918 was granted £30, through the Otago Institute, 
for a research on the pharmacology of New Zealand plants, reported on the 24th December 
that the work was practically at the same stage as in his last report. If the Board is 
agreeable he would like to have the time for the final report again extended, as ho has 
a considerable amount of data collected for a paper, but ho wished to confirm oertain 
experiments before publishing, and the other research had taken all his spare time this 
year. Credit balance in hand, £14. 

Professor Farr, who in 1921 was granted £75 (of which £60 was last year transferred 
to his porcelain grant), through the Philosophical Institute of Canterbury, for investiga¬ 
tions into the properties of gas-free sulphur, reported on the 5th January that the work 
of this research had been going on during tho yoar, although no expenditure had been 
necessary. Some expense would be incurred, however, as it had become necessary to 
design some glassware which is too complicated to be made at the Laboratory. Credit 
balance of grant, £15. 

Professor Marsden, who in 1922 w r as given a special grant of £100 for an investiga¬ 
tion on the Taupo earthquakes, reported on tho 14th October that the money had been 
spent on expenses of three journeys to Taupo, and on constructing and installing three 
instruments at Wairakei, later at Taupo. An assistant to take observations was also 
paid for four weeks. Professor Marsden has several hundred earthquake records nearly 
all worked up as regards amplitudes, periods, and time of various phases of quakes. 
He has made records of subsidences north of Taupo causing the earthquakes, and made 
arrangements to follow the movements and quakes by installing seismographs at Taupo 
and arranging tide-gauges to be placed round the lake. 

Professor Marsden, who in 1919 was granted £125, through the Wellington Philo¬ 
sophical Society, for a research on the effect of a particles on matter, reported on the 
16th Ootobor that a preliminary account of the research had been accepted for publi¬ 
cation by the Journal of Atmospheric Electricity and Terrestrial Magnetism . A fuller 
account is in progress, and will be submitted when oertain comparative measurements 
have been made at Apia. Credit balance of grant, £69 19s. fid. 

Mr. D. D. Milligan, who in 1920 was granted £50, through the Nelson Institute, 
for a research on New Zealand orthoptera, reported on the 14th November that at the 
end of February he started his investigations in the North Auckland Province. He 
purposes this summer joining a camping-party from tho Auckland University College 
to visit the Waipoua State Forest, when he trusts to have better collecting. Credit 
balance in grantee's hand, £16 10b. 

Mr. W. O. Morrison, who in 1919, was granted £100, through the Philosophical 
Institute of Canterbury, for a research on natural afforestation, reported on the 3rd 
January that during the past year he had been imablc to carry on any research work. 
He finds that it will be impossible to carry on further work on the lines hitherto 
followed, owing to the increase of duties in connection with his work in the State Forest 
Service, and he feels he cannot trespass further on the grant, the balance of which, 
£26 19s. 7d., will be returned to the Institute in due course. He would like, however, 
to obtain the assent of the Institute to the use of the camera for the next twelve 
months, with the option of taking it over at the end of that period at the price paid 
for it. Balance of grant, £56 19s. 7d. 

Mr. R. Speight, who in 1919 was granted £225, through the Philosophical Institute 
of Canterbury, for a geological examination of the Malvern HillB. reported on the J7th 
November that the examination of the area had been continued as occasion offered. 
Special attention had been paid to the south-west part of the area, and it was hoped 
by the end of 1923 a definite report on the goology would be available. The investi¬ 
gations carried on revealed no results of special commercial value, except the possibility 
of the existence of a fair amount of coal in the Glenroy area. The new mine opened a 
little while ago near White Cliffs turned out much better than expected, and there is 
now a considerable amount of coal in sight, and the promise of the existence of a 
valuable area of brown coal in a workable seam or seams within reasonable distanoe 
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from rail. If working facilities could be improved (he output of the mine could be 
substantially increased. Credit balance of grant, £181) 4a. 4d. 

Mr. L. Byrnes, convener of the Arteaian Wells Committee, which was granted £100, 
through the Philoaophical Institute of Canterbury, reported on the 28th December 
that owing to a variety of circumstances work had been in abeyance. Dr. Hilgendorf 
had now returned, however, and observations would be resumed almost at once. The 
committee requests that the balance of the grant, £57 14s. 2d., should be available for 
"the continuation of the work. 

Hon. <». M. and Mr. <1. Stuart Thomson, who in 1010 were granted £50, through the 
Otago Institute, for a research on the economic value of whale-feed, sent in a paper 
on the 15th December bearing on this subject. The paper states that in summer large 
shoals of a bright-red shrimp are met with on the sea-coast of New Zealand. This 
animal is popularly known as “ whale-feed/’ The paper describes its lifo-history, 
occurrence, and commercial value. In an average season such enormous quantities of 
these shrimps occur that at times they are thrown up on loaches in millions. Masses 
of them several imhi*s deep arc thus heaped on the shore, and when collected and carted 
away on to the soil form a good manure. 

An attempt was made to ascertain—(1) The quantity of oil present m these 
shrimps; (2) the nitrogen content; (3) the percentage of phosphoric acid. From the 
analysis it is clear that it would never pay to treat whale-feed as a commercial source 
of oil and manure, except occasionally, perhaps, in the immediate neighImurhood of a 
suitably installed plant for dealing with fish-offal. The capture of the fri'rth material 
would require the use of finer-meshed nets than are usually employed by any New 
Zealand fishermen. The handling of the fresh material and the subsequent treatment 
of it—drying, oil extraction, and grinding—would proliably cost, at present prices of 
labour. Sic., not less than £2 per ton, and this would leave a margin of only £1 8s. 7d. 
per ton. It has further to be remembered that such a plant would only bo available 
for treatment of whale-feed when there was a scarcity of fish, a contingency not likely 
to happen, for when wiiale-feed are abundant fish are usually abundant too. The 
authors point out that already the production of nitrogenous manure in the frozen-meat 
industry of the Dominion is greuter than the demand. From all these considerations 
they are of the opinion that there is very little commercial value in whale-feed under 
present conditions. 

The whole of the grant Has been used. (A chemical balance is now available for 
other research workers from this grant.) 

Mr. A. M. Wright, who in 1921 was granted £75, through the Philosophical 
Institute of (’an ter bury, for an investigation into the vitamine content of commercial 
meat-products, reported on the 12th December that the investigation had lieen carried 
out during the past year with a view of determining the reliability of the growth of 
yoast in pure culture as a method of estimating the vitamine content of foodstuffs. 
The method employs yeast instead of animals as the test-organism in the determination 
of Vitamine B. A number of modifications have been the subject of experimental 
study, and one gives promise of yielding satisfactory results. No publication of results 
has yet boon made ; the earlier (1921) results have been the subject of various lectures 
and demonstrations, popular accounts of which have appeared in various newspapers. 
It iB requested that the balance of the grant, £25, be available for a further year. 

Attention should be directed to the fact that where a large credit balance is shown 
in any grant, most of it is in the hands of the Institute, and is bearing interest in the 
Post-Office Savings-bank. 

Regulation Committee's Report. -This was received, amended, and adopted. 
It was resolved, on the motion of Dr. Chilton, seconded by Professor 
Marsden, That the report be suitably edited by the same committee, and 
printed. 

Report op the Ueoi latjons Committee. 

Committee: Mr. J. C. Andersen, Dr. J. A. Thomson, and Mr. B. C. Aston. 

The Institute books have been searched, and the following motions or resolutions 
are grouped for convenience of reference under the various heads. In the references 
the following contractions are used : M.B., minute-book ; A.M., annual meeting ; Proo., 
Proceedings of the Institute. 

Authority is Bought for the adoption of those portions which are italicized. 

For the Committee. 

16th January, 1923. 


B. C. Aston. 
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Regulations to be gazetted. 

BOARD OF GOVERNORS. 

1. Members of the Board of Governors shall not hold any paid office under the 
Hoard. (1905 M.B., p. 21.) 

2. Travelling-expenses of members ,hc Board of Governors shall be paid. 

(M.B., p. 18, 2nd A.M.) /• 

PU> , IONS. 

5. ( g .) Ten separate copies of papot.t shall be prinled for the Institute in addition 
to the copies supplied to the author. (1909 A.M.) 

GENERAL REGULATIONS. 

The President shall be ex officio a mcml>cr of all comm it teen. 

The Hon. Editor shall be convener of the Publication Committee. (1905 M.B., 

p. 21.) 

The seal of the old Institute bearing the date of establishment as ISO? shall be 
adopted as the seal of the New Zealand Institute reconstituted by the New Zealand 
Institute Act , 1903 , and continued by the Xcw Zeahnd Institute Act. 1903. (1910, p. 92, 
Proe. iv.) 

An abstract of all business transacted at each meeting of the Standing Committee 
shall be prepared and communicated to all members of the Board after each meeting. 
(1910 A.M.) 

The quorum of the Standing Committee meetings shall be four. (1922 A.M.) 

ENDOWMENT FUND. 

A fund to be calk'd an Endowment Fund shall be set up, the interest on which for 
any year may he spent for purposes of the Institute, but the capital may not be spent. 
(1918 A.M.) 

All interest accruing from moneys deposited in the Institutes General Account m 
the Post. Office Savings-bank shall he credited to the Endowment Fund, unless other¬ 
wise allocated by the Board at the annual meeting at which the amount of the annual 
interest is reported. (1920 and 1923 A.M.) 

Trust-moneys namely , the Garter. Hutton , Hector , and Hamilton Funds -shall, 
when deposited in the Pont Office Sacings-bank, be placed in separate accounts for each 
trust. (1923 A.M.) 

REGULATIONS FOR ADMINISTERING THE RESEARCH GRANT. 

8. Grants shall be given preferentially to investigations which appear to have 
(1) an economic bearing; purely scientific investigations to be by no means excluded. 
When the research is one that leads to a direct economic advance the Government 
shall reserve to itself the right of patenting the discovery and of rewarding the dis¬ 
coverer; but it is to be understood that grants from the reseat eh -grant vote are not in 
the nature of a reward or a prize, but for out-of-pocket expenses incurred by the 
research worker, including Balary or endowment of assistant, but not salary for the 
grantee himself. Plants, books, apparatus, chemicals, &o. f purchased for applicants 
are to remain the property of the Institute, and eventually to form a loan collection 
of apparatus in the manner now practised by the Royal Society of 1-ondon. 

First method of initiating researches: Applications shall be invited for grants 
in aid of research to he specified by applicants. 

Second method of initiating researches: The Governors of the Institute shall 
suggest from time to time subjects the investigation of which is desirable, and to ask 
capable investigators to undertake such researches, the Institute paying for apparatus, 
material, and working expenses, including assistance. (1917 A.M.) 

2. All applications for grunts shall come through some incorporated society. 
(1922 A.M., p. 807, vol. 54.) 

3. In the ease of a refusal to recommend a grant, the Standing Gomraittee shall not 
give any reasons for its refusal unless such reason is stated in the minutes. (1921 A.M., 
p. 491, vol. 53.) 

FELLOWSHIP REGULATIONS. 

26. Add— 

(a.) The consent of the candidate must be obtained in writing. 

The information regarding each candidate shall be condensed to one foolscap sheet 
of typewritten matter. (1922 A.M,, p. 800, vol. 54.) 

' When a candidate is proposed by more than one society it shall be sufficient to circulate 
to looters the information supplied by one society. 
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FELLOWSHIP ELECTION. 

Subsection E shall be rescinded, and the following inserted:— 

The voting-paper for the election of Fellows shall lie in the following form :— 

Names of Candidates, in Alphabetical Order. 


There are vacancies to bo filled. Place a cross in the column marked X 

against the name of each candidate for whom you wish to vote. 

The vote will be invalid if - 

(a.) More than the required number is voted for on the paper; 

(h.) The voter signs the voting-paper; 

(r.) The voting-paper is not returned on the dAte announced. (1923 A.M.) 


HAMILTON MEMORIAL FUND KK<11’LATIONS. 


As amended at the annual meeting, 1923. (See p. 2, Report of Standing Committee 
for year 1922.) 


CARTER BEQUEST. 


That the fund known as the Carter Bequest, consisting of the principal originally 
placed by the Board of Governors in the hands of the Public Trustee, together with 
the interest accrued thereon, be withdrawn from the Public Trustee and reinvested in 
such securities as provided for by legislation covering trust-moneys, power to arrange 
details and to aet being given to the Hon. Secretary and the Hon. Treasurer acting 
conjointly. (1922 M.B.. p. 206.) • 


HECTOR MEMORIAL FI NO. 

That the fund known as the Hector Memorial Fund, consisting of the principal 
originally placed by the Board of Governors in the hands of the Public Trustee, 
together with the interest accrued thereon, be withdraw n from the Public Trustee and 
reinvested in such securities as provided for by legislation covering trust-moneys, 
power to arrange dc..iils and to act being given to the Hon. Secretary and the Hon. 
Treasurer acting conjointly. (1922 M.B., p. 206.) 


IlUTTON MEMORIVL FIND. 

That the fund known as the Hutton Memorial Fund, consisting of the principal 
originally placed by the Board of Governors in the hands of the Public Trustee, togethor 
with the interest accrued thereon, be withdrawn from the Public Trusteo and reinvested 
in such securities as provided for by legislation covering trust-moneys, power to arrange 
details and to act being given to the Hon. Secretary and tho Hon. Treasurer acting 
conjointly. (1922 M.B., p. 206.) 

That until the Hutton Memorial reaches the sum of £1,000 not less than 1 per cent, 
on the capital invested he added each year to the principal. (1908 M.B., p. 93.) 

HONORARY MEM HERS. 

Vacancies in the list of honorary mem tiers shall be announced at each annual 
meeting of the Board of Governors, and such announcement be communicated as early 
as possible to each incorporated society, and each such society shall, on or before the 
1st December, nominate one person for each vacancy as honorary member, and the 
election shall take place at the next annual meeting of the Board of Governors. (1919 
A.M., p. 471, vol, 61.) 


Resolutions to be printed . 

PUBLICATIONS. 

1. That the Transactions be printed at the Government Printing Office. That, 
with the object of expediting the publication of volumes of the Transactions, papers 
received after the 31st December of any year be not included in the volume for that year; 
that papers be sent to tho Editor as soon as possible after they have boon road before the 
various societies. That the Publication Committee be authorized to proceed with tho 
publication at once, and that authors’ copies be dated and issued to authors as soon as 
printed. (19/1/06 M.B., p. 12.) 

2. That publication of papers in local newspapers will militate against publication 
in the Proceedings of the Institute. The Publication Committee he given full discretion 
in the publishing of abstracts of papero published in full elsewhere. (1006 M.B., p. 18.) 
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3. That thero is no reason for including in the Transactions meteorological returns 
published elsewhere. (1906 M.B., p. 70). 

4. That the Publication Committee do not publish scismological returns in the 
Transactions (1908 M.B., p. 70.) 

5. That Volume 41 be the first of a new series, and consist of two separately published 
parts: Part 1 to contain the scientific papers, plates, and index. (1908 M.B., p. 82.) 

Part 2 to contain:— 

(a.) The annual address of the President of the Institute. 

(6.) Proceedings of the societies and presidential addresses. 

(c.) Short abstracts of papers not printed in full. 

(d.) Summaries of scientific papers appearing in other publications on matters 
of interest to New Zealand science, prepared by specialists, and lists of 
the scientific publications issued by the Department of Agriculture, 
Chemistry, &c„ during the year. 

(e.) Instruction to writers of papers. 

(/.) Report of the annual meeting of the institute, with balance-sheets. 

(g.) The New Zealand Institute Act. 

(A.) Regulations of the Hutton Memorial Fund ; annual report of the same ; report 
of the Hector Memorial Fund ; report of the Carter Bequest. 

(i.) Obituary notices of honorary members and members of local societies. (1908 
M.B., p. 82.) 

0. That in future the volumes of the Transactions be published in royal 8vo size 
(1908, vol. 41, p. 447.) 

7. That extra copies of the Transactions , not to exceed 5 per cent of the numlier 
due to the society* be sent to the Secretary of that society if he applies for them. 
(1909, p. 08, Proc.) 

8. That authors be supplied with twenty-live copies of their papers tree, and that 
if the Editor be notified of the author's requirements at the time the paper is sent 
in further copies be supplied at cost price. (1909, p. 99, Proc. 4, and 1922 A.M.) 

9. That author* lie allowed to contribute towards the cost of publishing such 
illustrations as are approved by the Hon. Editor. (1912, vol. 26, p. 417.) 

10. That the Standing Committee be authorized to dispose of the stock of Trans - 
actions for those years in which the number is in excess of 200 by gift to suitable 
institutions, or by sale at reduced terms. (1916, vol. 48, p. 628.) 

11. That the Standing Committee be authorized to increase the exchange list. 
(1915, vol. 48, p. 529.) 

12. That a set of publications as complete as possible be presented to the University 
of Louvain (1915, p. 528, vol. 48.) 

13. That the Standing (Committee make arrangements with the Government Printer 
to distribute the copies of the Transactions. (1916, vol. 49., p. 534.) 

14. That a set of bulletins published each year be forwarded to all societies on the 
exchange list. (1916, vol. 49, p. 540.) 

15. That the matter of publishing future bulletins be left in the hands of the 
Publication and Standing Committees to deal with at their discretion. (1917, vol. 50, 
p. 332.) 

16. That the issue of separate printed copies of the minutes of the annual meeting 
of the Board of Governors lie discontinued, but that copies of an abstract of minutes 
be sent to each incorporated society as soon as possible. (1920, vol. 53, p. 497.) 

17. That in future the ooBt of making the blocks for plates and text-figures be charged 
to the authora. (1922 M.B., p. 217.) 

CONCERNING THE EDITOR. 

1. That it be an instruction to the Hon. Editor of the Transactions to follow the rules 
of botanical nomenclature agreed upon at tho Vienna Congress of 1905 in the printing 
of the Transactions (1908 M.B., p. 83.) 

2. That all matters in connection with the printing of the Transactions be managed 
by the Hon. Editor direct with tho Government Printer. (1909 M.B., p. 153.) 

3. That the Publication Committee be authorized to arrange for the publication 
of the volumes of Transactions and for the printing on the title-page of each paper the 
date of receipt by the Editor and the date of issue by the Printer. (1916, vol. 49, p. 540.) 

4. That descriptive notice of the publications of the Institute be given on the outside 
back cover of the Transactions. (1912, p. 99.) 

5. That it be a recommendation to the Publication Committee to alter the 
“ Memorandum for Authors of Papers ” (see p. 11, vol. 49 or 50) by the deletion of the 
words " Secretary of the society before which it was read,” and the insertion therefor 
of the words “ Editor of the Transactions .” (1918, vol. 51, p. 471.) 
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0. That it be a recommendation to authors of papers to adhere as nearly as 
possible to the metric system in the statement of any weights or measures. (1918, 
vol. 51, p. 471.) 

7. That the Standing Committee be instructed to take steps to index Vols. 41—61 
when funds permit. (1918, vol. 51, p. 485.) 

8. That the Publication Committoo be directed to insert a notice in the Transaction* 
stating the privileges of members in relation to the libraries of the Institute and of the 
incorporated societies. (1915, vol. 48, p. 528.) 

9. That it bo an instruction to the Publication Committee to edit the Transactions 
more severely in future, particularly with regard to the length of papers; that the 
papers in hand be refereed not only from the point of view' of suitableness but from the 
point of view of length. (1922 M.B., p. 217.) 

CONCERNING TIIK HON. SECRETARY. 

1. That the Standing Committee should prepare for the annual meeting in eaeh year 
a list of the resolutions of importance }>assed by it during the year, including those passed 
by the Board of Governors at the last annual meeting. (1909, Proc. 4, p. 97.) 

2. That the Hon. »Sccretary be instructed to furnish each member of the Board wdth 
a copy of the report of the Standing Committee and the business to bo submittal at the 
meeting one week previous to the meeting of the Board of Governors. (1912, A.M.) 


FINANCIAL. 

That the Minister of Internal Affairs be asked to obtain a grant to enable the Board 
of Governors to distribute spare volumes of Tranmctions to public libraries, secondary 
and technical schools of the Dominion, branches of the Teachers’ Institute: and to 
suitably bind and forward the set of Trannactions to the University of Louvain. (1915, 
vol. 48, p. 529.) 

TRUST FUNDS MANAGEMENT. 

That half of 1 per cent, of the capital invested on account of the Carter, Hector, 
Hutton, and Hamilton Trust Funds be contributed bv these funds towards the cost of 
administration. (1923 A.M.; rescinded 1924 A.M.) 


CARTER BEQUEST. 

1. That the New' Zealand Institute will view' with satisfaction vigorous steps in the 
direction of developing the Carter Fund to the point at which the wishes of the 
benefactor can bo carried into effect. (1920, vol. 20, p. 482.) 

2. That permission be given to the Standing Committee to house the Carter Library 
in the Turnbull Library if they could make suitable arrangements to do so. (1921 
M.B., p. 171.) 

3. Conditions of transfer of library. (iSee 1922 M.B., p. 205.) 

HAMILTON MEMORIAL FUND. 

1. That the Standing Committee be authorized to co-operate with the Wellington 
Philosophical Society in arranging the terms on which the balance of the HamSton 
Memorial Fund should be handed over in trust to the New' Zealand Institute (1917, 
vol. 50, p. 333.) 

2. That applications lie made forthwith to the Wellington Philosophical Society to 
hand over the moneys of the Hamilton Memorial Fund for administration by the New 
Zealand institute in conformity with the rules drawn up. (1920 M.B., p. 170.) 

CONCERNING THF. PROPERTY OF THE INSTITUTE. 

1. That the Government be urged to provide a suitable building in which to house 
the valuable library and records of the Institute, the destruction of which would be an 
irreparable loss to the country. (1918, vol. 49, p. 541.) 

2. That application be made to the Hon. the Minister of Internal Affairs for a grant, 
os Boon as circumstances permit, sufficient to provide for binding the large number of 
unbound publications now in the library of the Institute. (1918 A.M., vol. 50, p. 332.) 

LONDON AGENCY, 

That the London agency bo transferred to W. Wesley and Son, (1909 M.B., p. 183.) 
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lNr<mronATKD HOCIKT1KH. 

1. That it is desirable that all branches of the Institute should end their financial 
year on or before 31st December, so that their annual reports and balance-shoots may bo 
plaoed before the annual meeting of the Board. (1900, p. 97.) 

2. That for every copy of volume 49, Trans. New Zealand Institute , received by the 
incorporated societies a contribution of 2s. fid. shall be mode during tho current year 
by such society. (191fi, vol. 49, p. 539.) 

3. That for every copy of Tolu me 54 of the Transactions received by the incorporated 
societies a contribution of 5s. towards the cost of printing be made auring the current 
year by such society (1922 M.B., p. 217.) 

4. That the affiliated societies bo asked to collect the amounts due for authors* 
reprints and forward same to the Hon. Secretary, New Zealand Institute. (1913, 
vol. 40, p. 359.) 


CONCERNING VARIOUS COMMITTERS. 

That all committees shall, in a formal report to the annual meeting, furnish an 
account of their year's work (1908, vol. 41, p. 449.) 

That the duties of the Observatory (Committee shall bo— 

(1.) To take into consideration all matters concerning the foundation, development, 
and maintenance of all observatories in New Zealand and Samoa devoted to astronomy 
or any branch of earth physics or vulcanology. 

(2.) That the Committee communicate its recommendations from time to time to 
the Standing Committee, who shall, if they deem necessary, take action thereon. (1921 
M.B., p. 170.) 

That the Standing Committee mw*t at regular stated times, the first Tuesday in 
every month at 2 p.m. to be the ordinary dates of meeting. All members of the Board 
to be informed of any change in the regular date of meeting. (1923 A.M.) 


CONCERNING SCIENCE AND INDUSTRY. 

That this Institute believes that one of the first and most important stops in the 
direction of on coil raging tho application of science to industry is the formation of a 
scientific and technological library in the Dominion, and urgeN the Government to take 
immediate stops to provide such a library. That the New Zealand Institute, as the body 
which for fifty years has persistently encouraged the carrying-out of scientific researches, 
offers the Government its services in the interests of national efficiency; and that a 
deputation be appointed to wait upon the Acting-Premier to present to him a report as 
to the relations of science and industry And to urge the necessity of definite action. (1910, 
vol. 49, p. 541.) 


LIRE MEMBERSHIP EXCHANGE. 

That incorporated societies be recommended to adopt the following ruling: When 
a life member of an incorporated society takes up his residence in another district his 
name be retained on the roll of the original society, from which he should receive the 
Transactions , and the society of the district to which he transfers should grant him full 
membership privileges. (1923 A.M.) 


HONORARY MEMBERSHIP. 

That the qualifications for honorary membership as supplied by the nominators 
of each candidate be forwarded to members of the Board by the 15th December of each 
year. (1923 A.M.) 

Election of Fellows. — 1 The election for the. two Fellowships was then 
taken, and the Ven. Archdeacon H. W. Williams and Mr. J. C. Andersen 
were duly elected. 

Hector Award , 1923 .—The President read the recommendation of the 
Committee of Award—Professor Chilton (convener), Professor Haswell, and 
Mr. T. F. Cheeseman—forwarding the name or Mr. G. V. Hudson. On the 
motion of the President, it was unanimously resolved to adopt the com¬ 
mittee’s receommendation and confer the award on Mr. G. V. Hudson. 
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Canterbury College, Christchurch, 29th January, 1923. 

The President, New Zealand Institute. 

I) bah Sir,— Hector Memorial Award, 1923. 

The members of the committee appointed to make a recommendation for the 
award of the Heotor Memorial Medal in Zoology for 1923 have had no easy task, 
owing to the difficulty of oomparing work in different and diatinot branches of zoology, 
but after careful consideration they are unanimous in recommending that the medal 
be awarded to Mr. O. V. Hudson, F.E.S., F.N.Z.Inst., for his long-continued and 
valuable researches in New Zealand entomology. 

For the Committee. 

Chas. Chilton, Convener. 

Hutton Award for 1923 .—The President read the recommendation of the 
Committee of Award (Professor Benham, Dr. Cockayne, Dr. Marshall, and 
Rev. Dr. Holloway), forwarding the name of Dr. J. Allan Thomson. On the 
motion of the President, it was unanimously resolved to confer the Hutton 
award on Dr. J. Allan Thomson. 

Wellington, 13th January, 1923. 

The Committee for the award of the Hutton Memorial Modal report* that, after 
considering the qualifications of various candidates, they recommend that it be 
awarded to Dr. Allan Thomson, on account of his geological work in New Zealand; 
of his valuable report on the Brachiopoda of the Australasian Antarctic Expedition, 
involving geographical distribution and reoont and final representation! and, further, 
on account of his morphological work on Recent and extinct Brachiopoda, which Bheds 
a new light on the relations of various genera. 

Wm. B. Bbnham, Convener. 


Hamilton Prize for 1923 . The President read the recommendation of 
the referees appointed to advise on the prize (Dr. Chilton and Dr. Tillyard) 
and forwarding the name of Mr. J. G. Myers. On the motion of the President, 
it was unanimously resolved to award the prize to Mr. J. G. Myers. 

Tongariro National Parle. -The President gave an account of his attend¬ 
ance at the first meeting of the Park Board at Waimarino. It was resolved 
to pay the expenses of the President attending this meeting. 


Catalogue Committee's Report .—This report, received 29th January, was 
read. 


Reference List of Scientific Periodicals. 


A circular requesting lists of *uoh periodicals was Bent to Bixty-two libraries and 
individuals, most of whom have supplied the details asked for. The information con¬ 
tained therein has been card-catalogued, and will only require certain details of 
editing to be made ready for the printer. The libraries of the Dominion Museum, 
Wellington Philosophical Society, and the New Zealand Institute, being undor 
reorganization, have not yet supplied lists, but I understand that these will be for¬ 
warded as soon as details as to the ownership of certain periodicals have been decided. 

Gilbert Abchby, 

Hon. Editor, Reference List of Periodicals. 


Fellowship .—It was resolved to declare two vacancies for the Fellow¬ 
ship for 1924. 

Honorary Membership .—On the motion of Dr. Hilgendorf, seconded by 
Dr. Tillyard, it was resolved, That the qualifications for honorary member¬ 
ship as supplied by the nominators of each candidate be forwarded to 
members of the Board by the 16th December of each year. 

The ballot for the vacancy of one member was then held, and resulted 
in Professor Bragg, F.R.S., being elected. 
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Canterbury College Jubilee. —The President and Professor Marshall were 
deputed to attend this celebration as delegates from the New Zealand 
Institute. 

Pan-Pacific Congress, August, 1923 .—On the motion of the President 
seconded by Dr. Marshall, it was resolved, That Professors Chilton and 
Cotton should attend the Congress as delegates from the New Zealand 
Institute. 

A letter from Mr. G. V. Hudson (27/12/22) was read and received. 

Deaths of Honorary Members .—The deaths of the following honorary 
members were announced: Dr. D. Sharp, P.R.S.; Rev. R. H. Codrington, 
D.D.; Dr. G. S. Brady, F.R.S. 

Officers for Year 1923 .—The following officers for 1923 were elected : 
President, Professor H. B. Kirk; Hon. Secretary, Mr. B. C. Aston; 
Hon. Treasurer, Mr. M. A. Eliott; Hon. Editor, Mr. J. C. Andersen ; Hon. 
Librarian, Professor C. A. Cotton. Trustees of the Hector, Carter, Hutton, 
and Hamilton Funds, Mr. B. C. Aston and Mr. M. A. Eliott. 

Committees. —Research Committee: Mr. B. C. Aston, Professor W. P. 
Evans, Mr. F. W. Furkert, Dr. J. Allan Thomson. 

Publication Committee: Professor H. B. Kirk, Dr. C. A. Cotton, 
Mr. J. C. Andersen, Dr. J. A. Thomson, Professor E. Marsden, and Mr. 
B. C. Aston. 

Regulations Committee: Mr. J. C. Andersen, Dr. J. A. Thomson, Mr. 
M. A. Eliott, Mr. B. C. Aston, and Dr. C. A. Cotton. 

Library Committee: Professor I). M. Y. Sommerville, Dr. J. Allan 
Thomson, and Dr. C. A. Cotton. 

Hector Award Committee: Mr. T. F. Cheeseman, Dr. L. Cockayne and 
Professor Chas. Chilton. 

Hutton Award Committee : Professor W. B. Benham, Dr. L. Cockayne, 
Dr. J. E. Holloway, Dr. P. Marshall, and Dr. J. A. Thomson. 

Hamilton Prize Committee: Dr. Chas. Chilton, Dr. R. J. Tillyard, and 
Dr. P. Marshall. 

Date and Place of Next Annual Meeting . -To be held in Wellington 
on last Tuesday in January, 1921. 

Meetings of Standing Committee .—It was resolved, That the Standing 
Committee should meet at regular stated times, the first Tuesday in every 
month to be the ordinary dates of meeting, at 2 p.m. All members of 
the Board to be informed of any change in the regular date of meeting. 

Reconstitution of Standing Commutes. —Dr. Chilton moved, That the 
Regulation 17 be rescinded, with a view to reconstruct the Standing Com¬ 
mittee on the lines proposed, as follows: That the Standing Committee 
consist of the President, the Hon. Secretary, the Hon. Treasurer, and three 
other members of the Board of Governors to be elected at the annual 
meeting of the Board of Governors. The motion was lost. 

Minutes.— Authority was given the Standing Committee to confirm the 
minutes of this meeting. 

Deer on Stewart Island .—On the motion of Dr. Marshall, seconded by 
Dr. Tillyard, it was resolved, That the Hon. G. M. Thomson be asked to 
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report to the Standing Committee on the increase and spread of white¬ 
tailed deer on Stewart Island, and the consequent damage to the native 
flora and fauna. 

Hutton Grant Application - Letters from Dr. Marshall, dated 6th June 
and 15th January, 1923, applying for a grant of £40 from the Hutton Fund, 
were read, and it was resolved, on the motion of the President, seconded 
by Archdeacon Williams, to grant the sum asked for the purpose of 
enabling Dr. Marshall to continue his identification in the study of 
Cretaceous fossils. 

Carter Committee Report - The report was received. On the motion of 
Professor Marsden, seconded by Professor Segar, it was resolved, That 
the Institute endeavour to obtain the permission of the Court to use 
£2,00() of the Carter Bequest money for the erection of an observatory 
according to the committee’s report. 

Retort or the Carter Request Committee. 

1 regret that, owing to the absence of the Government Astronomer in Australia, 
my own absence in Samoa, and tho distractions consequent on the meeting of the 
Australasian Association, the committee has boon unable to complete the business for 
which it was set up. I therefore beg leave to present an interim report, and to ask 
that, if the Board of Governors sees tit, the committee should be continued for another 
year. 

Tho terms of reference were to prepare plans for an astronomical observatory iu 
accordance with the majority report of the committee previously set up. 

I have to report that the committee was favourable to the idea of providing 
accommodation on a larger scale than was immediately required by the instruments 
at present available, and obtained from Messrs. Cooke, York, and Kir Howard Grubb, 
Buckingham, estimates for a dome to accommodate a 12 in. refracting telescope, the 
dome being some 2fi ft in diameter. Cooke's estimates, which were the lower of tho 
two, and were favoured by the committee, amount to £720; this does not include any 
building, but only the ateel framework and covering for the actual dome. 

I am in correspondence with Mr. La Trobe with regard to plans for a building, 
but there has not yet been sufficient time to prepare these. 

1>. M. Y. Kommekville, Convener. 

Samoan Observatory Committee's Report,— This report waa received. 
The committee was re-elected. 

Report or the Samoan Observatory Board. 

The Samoan Observatory Board has held four meetings in the last two yean, at 
whioh the programme of researches at Apia and publications have been considered. 
Committees of the Board have also met on numerous occasions. The co-operation 
between tho scientific representatives of the Institute and the representatives of 
the Government has been successful, and there is reason to believe that owing to 
the Board’s activities the Minister has been assured that the scientific work of tho 
Observatory has been kept at a high standard. The representatives of the committee 
require ro-election. 
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MINUTES OF THE ANNUAL MEETING OF THE 
BOARD OF GOVERNORS. 

29th January, 1924. 

The annual meeting of the Board of Governors was held in Victoria 
University College, Wellington, on Tuesday, 29th January, 1924, at 10 a.m. 

Present 

President, Professor H. B. Kirk (in the chair), and the following 
Governors: 

Representing the Government: Ur. Chas. Chilton, Ur. L. Cockayne, 
Ur. J. Allan Thomson, and Mr. B. C. Aston (Hon. Secretary). 

Representing Wellington Philosophical Society : Mr. G. V. Hudson 
and Mr. P. G. Morgan. 

Representing Auckland Institute: Professors H. W. Segur and F. P. 
Worley. 

Representing Philosophical Institute of Canterbury: Ur. C. ('ole- 
ridge Farr and Mr. A. M. Wright. 

Representing Otago Institute : Hon. G. M. Thomson and Ur. J. 
Malcolm. 

Representing Hawke’s Bay Philosophical Institute: Mr. H. Hill. 

Representing Manawatu Philosophical Society: Mr. M. A Eliott 
(Hon. Treasurer). 

Representing Wanganui Philosophical Society : l)r. P. Marshall. 

Representing Nelson Institute: Professor T. H. Easterfield. 

Apologies for non-attendance were reoeived from His Excellency the 
Governor-General and from the Hon. the Minister of Internal Affairs. 

Presidential Address. Professor Kirk then read his presidential address. 
It was unanimously resolved to print the address, and a vote of thanks 
was carried by acclamation. 

Resolution of Sympathy . - On the motion of the President, the members 
stood while honour was done to the memory of those members of the 
Institute who had died during the past year namely, Professor F. U. Brown, 
Mr. T. F. Cheeseman, Mr. R. Murdoch, and Mr. W. F. Worley; and Ur. 
Bayley Balfour, Honorary Member of the Institute; also Ur. Omori, the 
eminent Japanese seismologist. 

Incorporated Societies' Reports. —The reports and balance-sheets of the 
following societies were laid on the table: Auckland Institute, for year 
ending 22nd February, 1923; Philosophical Institute of Canterbury, for 
year ending 31st October, 1923; Otago Institute, for year ending 30th 
November, 1923; Hawke’s Bay Institute, for year ending 31st December, 
1923; Manawatu Philosophical Society, for year ending 14th December, 
1923; Nelson Institute, for year ending March, 1923; Wellington Philo¬ 
sophical Society (balance-sheet only), for year ending 30th September, 
1923. No report was received from Wanganui Philosophical Society. 

Poverty Bay Society.—A letter, dated 19th January, 1924, from the 
Venerable Archdeacon Williams, was read, intimating that there was no 
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hope of resuscitating the Poverty Bay Institute. On the motion of the 
President, it was resolved, That the Poverty Bay Institute henceforth 
ceases to be incorporated with the New Zealand Institute. 

Standing Committee's Report-- This was received. 

Rjcfort of thk Standing Committee foe the Year ending 31st December, 1923. 

Meetings .—During the year nine meetings of the Standing Committee have been 
held, the attendance being as follows: Professor Kirk, 9; Professor Cotton, 5; 
Dr. Cockayne, 5; Dr. Marshall, 5; Dr. Maraden, 3 ; Mr. A. M. Wright, 2 ; Hon. Mr. 
Thomson, 1; Mr. M. A. Eliott, 1; Mr. B. C. Aston, 9. 

Hector J ward. —The award for 1922 was made to Mr. G. V. Hudson, F.N.Z.Inst., 
for his long-continued and valuable researches in New Zealand entomology. 

Hutton Award. —The award for 1922 was made to Dr. J. Allan Thomson, on account 
of his geological work in New Zealand; of his valuable report on the Brachiopoda of 
the Australasian Antarctic Expedition, involving geographical distribution of recont 
and final representation ; and, further, on account of his morphological work in Recent 
and extinct Brachiopoda, which sheds a new light on the relations of various genera. 

Hamilton Prise. —This was the first year of awarding the Hamilton Memorial Prize, 
and the committoe of award recommended that it be given to Mr. J. G. Myers, of 
Wellington. 

Presentation of Hector , Hutton , and Hamilton Awards.— At a general meeting of the 
Wellington Philosophical Society held on Friday, 6th July, 1923, opportunity was taken 
to present the above three Awards, the recipients in each case being members of the 
society. Professor Kirk, President of the New Zealand Institute, presented the Hector 
Medal to Mr. G. V. Hudson, the Hutton Medal to Dr. J. Allan Thomson, and the 
Hamilton Prize to Mr. J. («. Myers. 

Publications. Transactions of the New Zealand Institute , volume 64: Ihore has 
been a considerable delay in the publication of this volume, explained by the Hon. 
Editor in his report. 

Dixon’s Bulletin >f Mosses : This work is in the press, and should be issued shortly. 
A delay occurred owing to one of the plates being mislaid in the Printing Office, and 
another one having to lx* prepared in England. 

Major Broun’s Bulletin, part 8 (the final part of this bulletin), was published during 
the year, and is now available for those who desire it at 3s. Od. per copy to members 
and 6s. to non-raoml>orM. 

Exchange List.- -During the year the following additions have been made to the 
exchange list 

Deutsches Entomologischos Museum, Berlin. 

Astronomical Society of the Pacific. San Francisco. 

Staatlischos Forschingsenstitut fxir Volkerkunde, Leipzig. 

New York St&to College of Agriculture. 

Biological Station, Sarator, Russia. 

Hungarian National Museum, Budapest. 

Royal Survey of Western Australia. 

Laboratorio di Zoologia Generale e Agruria, Portici. 

University of Washington, U.R.A. 

Ethnological Institute, Tubingen. 

Wisconsin Academy of Scionces, U.S.A. 

Staats und Univorsitatsbibliothek, Hamburg. 

Muacc d'Histoire Naturelic, Gendve. 

Sales. —A number of sets of Maori Art have been disposed of, and the revenue of 
the Carter Bequest has boon increased by the sale of certain books written by the 
deceased. 

Incorporated Societies' Annual Reports and Balance-sheets. —These were submitted 
to the Hon. Treasurer, Mr. Eliott, for his report on them. Mr. Eliott prepared a 
schedule showing the tinancial state of all the societies, excepting Poverty Bay Institute, 
which did not supply a balance-sheet or report, and suggested that a copy of the 
schedule should be sent to each society, enabling eaoh one to see how the other societies 
were progressing, and possibly thereby create a healthy spirit of emulation. This 
suggestion was approved by the Standing Gommittee and carried out. 
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Reports have been received from the following societies, and are now laid on the 
table:— 

Auckland Institute, for year onding 22nd February, 1923. 

Wellington Philosophical Society, for year ending 30th September, 1923 (balance- 
sheet only). 

Philosophical Institute of Canterbury, for yoar ending 31st October, 1923. 

Otago Institute, for year ending 30th November, 1923. 

Hawke's Bay Philosophical Institute, for year ending 3lBt December, 1923. 

Manawatu Philosophical Society, for year ending 14th December, 1923. 

Nelson Institute, for year ending March, 1923. 

Fellowship , New Zealand Institute. —On the 15th February, 1923, the appointment 
of Mr. .T. (\ Andersen and the Von. Archdeacon Williams to the Fellowship of the New 
Zealand Institute was gazetted* 

On the 7th April the incorporated societies were asked to Bend in nominations for 
the two vacancies in the Fellowship for 1924, and in response thirteen names were 
forwarded. These were submitted on the 2nd August to the Fellows for selection, and 
on the 3rd October the Hon. Returning Officer, Professor Segar, forwarded the results 
of the selection, and these names were then communicated to the Governors. 

Stewart Island .- -At the last annual meeting a resolution was passed to the effect 
that the Hon. G. M. Thomson be asked to report to the Standing Committee on the 
increase and spread of white-tailed deer on Stewart Island, and the consequent damage 
to the native flora and fauna. Mr. Thomson forwarded his report, which was con¬ 
sidered at a meeting of the Standing Committee held on the 3rd July. The report is 
as follows:— 

“ Thef Virginian or white-tailed deer (Cariacus virgin\anus) was introduced into 
New Zealand in 1915, when two stags and seven hinds were liberated at the head of one 
of the arms of Port Pegasus, Stewart Island. From time to time reports were heard 
of their increase, but, as there is practically no settlement beyond a fishing-station in 
the inlet, it is difficult to get information. But Mr. W. J. Thomson, of Half-moon Bay, 
who has interests in the Port Pegasus station, has furnished me with some information 
which is thoroughly reliable. 1 quote from his letter to me of the 28th February 

“ ‘ White-tailed doer are now thoroughly established on the south portion of the 
island, and it is only a question of time when they will be a curse—when their numbers 
will exceed what the place will carry. I have been through a goodly portion of the 
south part of the island in recent years, and have found little or no destruction to the 
bush, with the exception of one Bhrub, the * five-leaved gum-tree' we call it [this is 
Panar Colensoi J. It is already doomed, as the deer are evidently very fond of it and 
eat the bark, which kills the tree. Otherwise the bush does not Beem to suffer much 
damage, with the exception that all the young leaves within reach of the herd will be 
fair game. The only hope for the bush is to keep the deer well under control; once 
their numbers increase beyond the food-supply, then good-bye to all ferns and small 
shrubs. . . . Some time ago I tried, through some friends, to induce the Government 

to buy Cooper’* Island (Ulva), in Paterson Inlet. This island is wonderfully adapted 
for a bird-sanctuary, being free of all pests, deer, &o. All the New Zealand ground-birds 
could be liberated there, and I have no doubt, with proper fostering, it could be the 
bird island of New Zealand.' 

“ I do not know that the Institute can do anything at the present time except to 
urge that the control of the animal life on the island should not be allowed to pass into 
the hands of any acclimatization society. When the time comes the deer should be 
thinned out, but it is hopeless to eradicate them, as most of the island is nearly inacces¬ 
sible on aooount of the thiok bush. Bushfelling should also be stopped on the island, 
as sawmill hands are the greatest enemies of the native avifauna. 

“ G. M. Thomson." 

After hearing the report the Standing Committee resolved to ask Mr. Guthrie- 
Smith to report on the whole matter of the preservation of the avifauna of Stewart Island. 
On the 28th July Mr. Guthrie-Smith replied that his visits to Stewart Island had been 
prior to the introduction of the Virginian deer; he mentioned that Ulva is at present 
badly infested with rats, which proved fatal to the South Island robin when liberated 
by Mr. Traill. 

Mr. Guthrie-Smith regretted that deer had been liberated in Stewart Island, as 
the hills of the island were very barren and the deer were forced into the bush. He 
urged that an endeavour should be made to conserve all islands still virgin, big or small, 
along the coasts of New Zealand, also the Auckland or Campbell Groups and the Snares. 
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Thin report was rocoived at a mooting of the Standing Committee held on the 
7th August, when it was decided to thank Mr. Smith for his report, and to inform him 
that after his next visit to the island the institute would be glad if he would report 
further on the matter. 

At a meeting of tho Standing Committee held on the 1th December, the Hon. 
Secretary gave some information in regard to the present owner of Ulva, and it was 
resolved to ask tho Otago Institute to co-operate with the Now Zealand Institute iti 
endeavouring to create bird-sanctuaries on the Stewart island region. 

Satire-bird Pratertfon .—It was reported at a meeting of the Standing Committeo 
held in December, 1922, that permission had been granted to certain persons to kill 
native birds for tho Empire Exhibition. The President, Professor Kirk, wrote to the 
Hon. the Minister of internal Affairs to ascertain the truth in regard to the report, and 
suggested to him that, if necessary, specimens for a bird exhibit could lie obtained from 
the various collections in the museums. On the 29th January the Hon. the Minister 
replied that it was proposed to set up a national-history exhibit in the Now Zealand 
Section of tho Exhibition, and that it was desired as far as possible that a representative 
collection of New r Zealand birds should be included in the exhibit. He mentioned that, 
w'ith a view to ascertaining what specimens would be available, the several museums 
had been approached, and it appeared extremely doubtful that a suitable exhibit could 
be supplied from existing specimens. He assured the Institute that, should it lie found 
necessary to take fresh specimens, authority to do so would lx given only to approved 
persons. 

This letter was road at a meeting of the Standing Committee held on the 6th February, 
when it was decided to set up a committee, consisting of the Hon. Mr. Thomson, Mr. J. C. 
Anderson, Major W ilson, and Mr. J. (». Myers, to compile a list of rare birds which should 
l>e suggested to the Hon. tho Minister as deserving a special protection. And it was 
further resolved to ask the Hon. the Minister to Allow the Institute to concur or 
dissent in any permit issued for the taking of native birds ; or, if this is not acceptable, 
to refer the matter to the Board of Science and Art. The Hon. the Minister has 
replied that ho is considering the matter. 

On the 15th November the Hon. G. M. Thomson reported that a Bill on the subject 
of bird-protection had been passed in Parliament the previous session; it was amended 
and mode more stringent during the past session, and tho Bird Protection Society was 
formed, which has broadcasted information of the subject throughout the country, so 
that there was nothing more that the committee appointed by the Standing Committee 
could do. 

Traveilinq-expensr -At last annual meeting it was resolved that the opinion of 
incorporated societies be taken on the question of pooling the expenses of members of 
the Board when attending annual meetings of the Institute, and each society paying 
its share, an estimate of the cost, under this proposal, being sent to each sooioty. This 
w r as done, and the societies replied as ft Hows : Wellington Philosophical Society, Philo¬ 
sophical Institute of Canteibury, Otago Institute, Manawatu Philosophical Society, 
and Nelson Institute all agreed to the proposal; Wanganui Philosophical Society would 
urefer to pay the expenses of its own representative; Auckland Institute and Hawke's 
Bay Institute do not agree to the proposal; Poverty Bay Institute has not replied. 

('arter Bequest. At the lost annual meeting it was resolved that the Institute 
endeavour to obtain the permission of the Court to use £2,000 of the Carter Bequest 
moneys for the erection of an observatory according to the committee’s majority 
report. At a meeting of the Standing Committee held on the 7th April it was resolved 
to ascertain what tho cost of applying to the Supreme Court for a declaratory judgment 
would bo, and whether the cost could be met from the Carter funds. The Board’s 
legal advisers were accordingly consulted, and on the 11th June an opinion was 
rcoeived from them in which they stated that they were unable to make an estimate 
of the cost of an application by the Institute to the Court by reason of the uncertainty 
into what direction the proceedings might develop. The Standing Committee considered 
this opinion, and it wbb resolved that a committee, consisting of the President, 
Dr. Marshall, and Mr. Aston, be appointed a committee to report. 

The resolution of the annuel meeting referred to above was then referred to the 
solicitors, and at a mooting of the Standing Committee held on the 17th August an 
opinion from them, dated 31st July, was read. It concluded with the following state¬ 
ment : “ To ask the Court to authorize £2,000 to bo paid out of the fund for a small 
observatory is a departure from the objects the Institute had in view at tho time of 
that last-mentioned minute- namely, to 4 hasten the increase of the fund towards the 
realization of the testator’s wishes.’ It means the establishing of two observatories, 
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when the testator, as we think, meant only one. Wo are of opinion the resolution of 
January, 1923, should not have been passed, and that the Board of Governors should 
reconsider it with a view to its rescission.'* It was resolved to forward copies of both 
these opinions to members of the Board of Governors and to members of the Garter 
Bequest Committee, and that further action be suspended until the annual meeting. 

Management of Trust Fund *.—At last annual meeting a resolution waB passed to 
the effect that half of 1 per cent, of the capital invested on account of the Carter, 
Hector, Hutton, and Hamilton Trust Funds be contributed by these funds towards 
the cost of administration. 

At a meeting of the Standing Committee held on the 6th February it was resolved 
that before \ per cent, is deducted from the trust funds the Standing Committee should 
take steps to ascertain that it can legally do so. Accordingly the Board’s legal 
advisers were consulted, and they gave it as their opinion that the Board of Governors 
can lawfully expend a reasonable amount of the income of the funds in expenses of 
management. The Standing Committee resolved, however, that the resolution of the 
annual meeting regarding the allocation of a portion of trust funds for management 
expenses be held in abeyance until after the next annual meeting. 

Storage of Books. —-With the removal of the office and library of the institute to 
Victoria College the matter of the storage of the stocks of publications which had been 
stored in the attic of the Museum became urgent. The Hon. G. M. Thomson had pre¬ 
viously made representations to the Internal Affairs Department regarding the possibility 
of obtaining a suitable room in the Parliamentary Buildings for the surplus stocks, and 
on the 1st February a room in the basement of the old Parliament arj Buildings a as 
promised to the Institute. Difficulties arose, however, in regard to securing the room, 
as the Public Works Department had some claim to it. When the removal of the 
office and library to Victoria College took place the Acting Director of the Museum 
bad the Institute’s books removed to a small room in the basement of the Parliamentary 
Buildings. This room is not suitable, as at present it is also used for other purposes, 
and there is no space available in it to allow of sorting the Institute’s publications into 
any kind of order. 

Hon. Treasurer'll I'/sil to Europe .- On the 22nd March the Hon. Treasurer applied 
for six months’ leave of absence, »h he desired to visit Europe. At a meeting of the 
Standing Committee held on the 11th April the necessary leave was granted, and a 
letter of introduction to scientific bodies a as given to Mr. Kliott. It was resolved 
that during the Hon. Treasurer’s absence the President be authorized to sign cheques 
conjointly with the Hon. Secretary. 

Dominion Museum. During the year the matter of the lack of suitable Museum 
buildings was brought prominently before the Acting Prime Minister, Sir Francis Bell, 
by a deputation of Wellington members of Parliament. The question of sites was 
discussed, and Mount Cook site, Sir Francis Bell said, was looked upon most favourably 
by the Government. The immediate result is that in the meantime some of the most 
valuable exhibits are to be stored in fireproof rooms in the Dominion Farmers’ Institute 
Buildings. ^ 

Contoured Topographical Map of New Zealand .—At the annual meeting in 1920 a 
resolution was passed urging the necessity of a contoured topographical map. The 
Lands and Survey Department has to be congratulated on the very fine maps which 
it has issued of the Dunedin and Wellington districts. 

Resolutions passed by the Standing Committee during the Year and not otherwise mentioned 

in the Report. 

1. On the 11th April it waB resolved to pay any travelling-expenses incurred by 
the President in attending the Tongariro National Park Board. 

2. On the 11th April it was resolved. That, in the case of any amendment to the 
Tongariro National Park Act. the Government should be approached in the direction 
of allowing the New Zealand Institute to have a representative elected by the Institute, 
who would not necessarily be the President, as it is customary to hold the office of 
President for only two years. 

3. On the 12th June Professor Cotton intimated that he was unable to continue 
to act as Hon. Librarian, and it was resolved to appoint Professor Kirk in his place. 

4. On the 12th June it was resolved to bind a complete set of the Transactions of 
the Institute in buckram for the library. This work is nearly completed : it was held 
up owing to the binder having to order fresh supplies of buckram from England. 

The report was discussed clause by clause. 
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Hector Medal.— It was resolved that in future the Award Committee 
of the year be asked to suggest the inscription which should be placed on 
each medal; the attention of the committee to be directed to the previous 
inscriptions in volume 53. 

Stewart Island Sanctuary. On the motion of Dr. J. A. Thomson, 
seconded by Dr. Cockayne, it was resolved, That the control of the animal 
life on Stewart Island should be retained by the Government and should 
not be allowed to pass into the hands of any acclimatization society. 

Travelling-expenses.- On the motion of Mr. Wright, seconded by Dr. 
J. A. Thomson, it was resolved, That the New Zealand Institute pay the 
travelling-expenses of members of the Board of Governors. 

Proposal to charge Expenses for managing Trust Funds.- On the motion 
of the President, seconded by Mr. Eliott, it was resolved to rescind the 
resolution passed at last annual meeting empowering the Board to deduct 
J per cent, of the capital of the trust funds for management expenses. 

Storage of Stock of Publications.—It was resolved to leave the matter 
of the storage of the immense stock of publications held by the Institute 
to the Standing Committee. 

Dominion Museum. -On the motion of Dr. Farr, seconded by Mr. Hill, 
it was resolved, That the New Zealand Institute urge the Government to 
proceed at the earliest possible momont with the erection of a suitable 
building for the Dominion Museum in Wellington. 

The Standing Committee’s report was amended and adopted. 

Hector Award for 1924 .—The President then read the report of the 
Committee of Award recommending the award of this medal to Mr. D. 
Petrie for his botanical work. The recommendation of the committee 
(Drs. Chilton and Cockayne) was unanimously adopted. 

Ngaio, Wellington, 3th .January, 1924. 

The President, New Zealand Institute. 

Dear Sir,— 

We, the members of the Recommendation Committee, having carefully con¬ 
sidered the claims of those botanists we judge eligible for the Hector Medal and Prize, 
unhesitatingly recommend the award to be made to Mr. Donald Petrie, M.A., 
F.N.Z.InBt., on account of his pioneer investigations of the distribution of the plants 
of Otago and Stewart Island, which brought forth much information essential for New 
Zealand plant-geography, together with his further botanical explorations in moat 
parts of the North and South Islands, carried out year by year since 1879, and his 
many contributions towards a more accurate knowledge of the flora of New Zealand. 

In making this recommendation we have greatly missed the advice of our late 
distinguished colleague, Mr. T. F. Cheese man, whose death we deeply deplore, but we 
feel assured that he would have fully agreed with our decision. 

Leonard Cockayne, Convener. 

Chas. Chilton. 

Financial Reports .—On the motion of the Hon. Treasurer, the following 
financial statements for the year ending 31st December, 1923, which had 
been duly audited by the Auditor-General, were adopted: Statement of 
Receipts and Expenditure; Statement of Research Grants; Statement of 
Assets and Liabilities; Statement of Carter, Hector, Hutton, and Hamilton 
Trust Accounts. 
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Honorary Treasurer's Report for Year ending 31ht December, 1023. 

The statement of assets over liabilities shows a very satisfactory position. The 
credit balance has increased from £233 Is. fid. on the 31st December, 1922, to 
£869 15s. 3d. on the 31st Deoember, 1923, the surplus from the year*B working being 
£636 13a. lOd. 

With regard to the Government research grants, the total amount paid out to 
various applicants, less refunds, amounts to £285 6s. lOd.; and, as no further grants 
have been received from the Treasury, the fund has now been reduced to £071 5s. 8d. 

The various trust accounts are in a healthy state. The Carter Bequest Capital 
Account has grown from £5,155 Is. lOd. to £5,455 15s., the revenue for the year, 
earned from investments in Government bonds, amounting to £320 17s. 2d., which 
is equal to <1*2 per cent, on the amount standing to the credit of the Capital Account 
on the 31st Deoember, 1922. This fund will continue to grow y as the interest is being 
reinvested in Government bonds as it accumulates. The investments of the Hector 
and Hutton Memorial Funds give a return of 5 82 per cent. 

The books and accounts have been well and accurately kept by the Assistant- 
Secretary. 

M. A. Eliutt, Hon. Treasurer. 


New Zealand Institute.—Statement of Receipts and Expenditure for the 
Year ending 31st December, 1923. 


Receipt*. 

£ s. 

d. 

Balance as at 31st Deoember, 1922 

.. 2,168 4 

6 

Petty cash as at 31st DeceinW. 1922 

6 3 

10 

Statutory grant 

.. 1,000 0 

0 

Publications sold 

131 17 

11 

Refunds by research grantees 

41 7 

10 

Interest, Post Office Savings-bank 

64 1 

1 

Interest on Endowment Fund invested in inscribed stock 

5 0 

0 

Contributions to Publication Fund 

2 10 

6 

Interest, Carter Legacy, £50 

2 5 

0 

Interest on Carter Bequest 

318 15 

0 

Interest on Hector Fund 

68 10 

0 

Interest on Hutton Fund 

58 10 

0 

Interest on Hamilton Fund 

12 

6 

Refund from Carter Bequest, Post Office Savings hank Account 

155 5 

6 

Refund from Hutton Memorial Fund 

9 0 

0 


£4,032 13 

8 


Expenditure. 



£ s. 

d. 

Government Printer 

.. 



440 17 

3 

Petty cash (postages) 




15 15 

2 

Salaries 




258 6 

8 

Charges (bank commission, premiums) 




4 13 

4 

Travelling-expenses 




39 11 

4 

Adlard and Son (plates) 

library removal (cartage assistance) 




3 6 

9 




22 4 

9 

Hector Prize for 1922 




45 0 

0 

Carter interest reinvested 




300 13 

2 

Hutton Fund research grant 




40 0 

0 

Research grants, as per list 




326 14 

8 

Endowment Fund invested 




198 19 

4 

Hamilton Prize .. 




4 0 

0 

Carter Fund—Interest to Account .. 




180 5 

8 

Hutton Fund—Interest to Account .. 




27 10 

0 

Balance as under., 


• # 


.. 2,11515 

€4,032 13 

7 

8 
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£ 

H. 

d. 

Balance in Bank of New Zealand .. 

.. 

62 

7 

2 

Balance in Post Office Savings-bank 

,. 

.. 2.042 19 

9 

Petty cash in hand 

•• 

10 

8 

8 


£2,115 15 7 


Made up as follows 


/>/. 


Cr . 


£ 

s. d. 

£ 

s. 

d. 

Endow ment Fund Revenue Account .. 



63 

14 

4 

Government Research Grant balance .. 



971 

5 

8 

Library Fund 



245 15 

0 

Hector Fund overdrawn 

<; 

ii io 

. 



Hamilton Fund overdrawn .. 

0 

3 11 





1 

14 10 




Sundry debtors 

12 12 6 




Carter Bequest Revenue Account 

Hutton Memorial Fund Revenue Ac¬ 


• 

35 

8 

11 

count 



20 11 

10 

Wheldon and Wesley in credit 



0 

4 

3 

(’arter Legacy -Interest on £50 

Carter Bequest—Post Office Savings- 
bank Account 

Hector Memorial Fund— Post Office 

35 

8 11 

2 

5 

0 

Savings-bank Account 

Hutton Memorial Fund—Post Office 

14 

15 2 




Savings-bank Account 

Hamilton Memorial Fund—Post Office 

20 

11 10 




Savings-bank Account 

Profit on year’s w ork 

1 

2 8 

869 

15 

3 


£93 4 8 £2.209 0 3 

93 4 8 


£2.115 15 7 


Examined and found correct 
General. 


J. H. Fowler, Deputy Controller and Auditor - 
M. A. Eliott, Hon. Treasurer. 


New Zealand Institute. -Statement ok Liabilities and Assets as at 
31 bt Dec ember, 1923. 


Liabilities. 

Carter Bequest Capital Account 
Hector Fund Capital Account 
Hutton Fund (Capital Account 
Hamilton Fund Capital Account 
Endowment Fund Capital Account 
Carter Bequest Revenue Account 
Hutton Fund Revenue Account 
Endowment Fund Revenue Account 
Government research grants—Balance 
Library Fund 

Carter Legacy— Interest, £50 
Wheldon and Wesley, in credit 
Balance of assets over liabilities 


£ s. d. 
. 5,455 15 0 
. 1,184 18 1 

. 1,014 5 10 

48 7 11 
198 19 4 
35 8 11 
20 11 10 
63 14 4 
971 5 8 
245 15 0 
2 5 0 
0 4 3 
869 15 3 


£ 10,111 6 5 
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Asaels. £ s* d. 

Inscribed stock. Discharged Soldiers Settlement Loan, £7,650 .. 7,068 2 11 

Post Office iiiNcribed stock, £800 .. 785 15 4 

Government m ar bonds, £50 48 11 10 

Hector Fund- Revenue Account overdrawn 6 14 10 

Hamilton Fund-Revenue Account overdraw n 1 14 10 

Cash in Bank of New Zealand 62 7 2 

Cash in Post Office Savings-bank 2,042 10 ft 

Cash in Post Office Savings-bank—Carter Account 35 8 11 

Cash in Post Office Savings-bank—Hector Fund Account 14 15 2 

Cash in Post Office Savings-bank—Hutton Fund Account 20 11 10 

Cash in Post Office Savings-bank Hamilton Fund Account 12 8 

Petty cash in hand .. .. .. 10 8 8 

Sundry debtors .. .. 12 12 6 


£10,111 6 5 


New Zealand Institute.—Government Research (Irants 

FOR 

Year f.ndinu 



31st December, 1923. 









Dr. 



(r. 


1923. 


£ 

s. 

d. 

£ 

8. 

d. 

Jan. 1. 

By Balance 




1,256 

12 

6 

Mar. 1. 

Mr. \V. (t. Morrison -Refund 


,. 


26 

19 

7 

April 4. 

Professor Easterfield—Refund 


.. 


8 

0 

6 

Dec. 20. 

Dr. Adams—Refund .. 


.. 


6 

7 

9 

dan. 8. 

To Professor Easterfield .. 

UK) 

0 

0 




Feb. 24. 

Professor Evans 

94 

13 

10 





Professor Farr 

2 

4 

H 





Dr. Hilgendorf 

2 

10 

0 





Dr. Marsden 

5 

0 

4 





Professor Malcolm 

16 

13 

4 




Aug. 8. 

Dr. Marshall 

25 

0 

0 




Dr. Allan 

10 

0 

0 




Sept. 20. 

Dr. Hilgendorf 

16 

5 

6 




Oct. 8. 

Professor Worley 

9 

7 

0 




Nov. 15. 

Dr. Marshall 

25 

0 

0 




28. 

Dr. Adams .. 

20 

0 

0 




Dee. 31. 

Balance 

971 

5 

8 






£1,298 

0 

4 

£1,298 

0 

4 


New Zealand Institute Trust Accounts. 

Carter Bequest Revenue Account for Year ending 31st December 1023. 


£ h. d. 

To Interest invested in in¬ 
scribed stock .. 300 13 2 

Balance .. .. 35 8 11 


£336 2 1 


£ s. d. 

By Balance .. .. 8 6 6 

Books sold by auction 4 13 4 

Books exchanged for 
Transaction* .. .. 2 5 0 

Interest on investments .. 318 15 0 

luterest. Poet Office Sav¬ 
ings-bank .. .. 2 2 3 

£336 2 1 


By Balance 


.. £35 8 11 
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Hector Memorial Fund Revenue Account for Year ending 31st December ; 1923. 


To Balance 

Cheque, Dr. Farr (prise) 


£ a. d. 
30 19 9 
45 0 0 


£75 19 9 


£ s. d. 

By Interest on investments .. 68 10 0 

Interest, Post Office Savings- 
bank 0 14 11 

Balance .. 6 14 10 

£75 1ft 9 


To Balance .. .. £6 14 10 | 

Hutton Memorial Futul Revenue Aicount for Year ending 31*1 December, 1923. 


£ a. d. 

To Research grant. T)r. Marshall 40 0 0 
Balance 20 11 10 


£60 11 10 


£ s. d. 

By Balance .. 17 1 

Interest on investment 58 10 0 

Interest, Post Office Savings- 
bank .. 0 14 9 

£00 11 10 


By Balance .. .. £20 11 10 

Hamilton Memorial Fund Revenue Account for Year ending 31st December, l f )23. 

To Cheque, Mr. Myers (prise) 


£ s. d. 
4 0 0 


To Balance 


£4 0 O 

£1 14 10 


By Interest on war bonds 

Interest Post Office Savings- 
bank 
Balance 


£ s. d. 
2 5 0 


0 0 2 
1 14 10 

£4 0 0 


Levy on Incorporated Societies for Volume 55.- On the motion o» Mr. 
Hill, seconded by Mr. Eliott, it was resolved, That the levy for volume 55 
be 5s. for the combined volume. | 

Research Grant Report. -This report was adopted. On the motion of 
Professor Worley, seconded by Dr. Marshall, it was resolved, That this 
moeting of the Board of Governors strongly urges the Government to 
reinstate an adequate research grant to be administered by the Now 
Zealand Institute, and that the following gentlemen form a deputation to 
wait on the Government: The President and President-Elect, Hon. Mr. 
G. M. Thomson, Dr. J. A. Thomson, Dr. L. Cockayne, and Professor 
T. H. Easterfield. 

Rbskahoh Grant Report for Year ending 31st December, 1923. 

Dr. C. E. Adams, who iu 1919 was granted, through the Wellington Phoilaophical 
Society, £55 for purchasing astronomical instruments for the Astronomical Section of 
the society, was during the year granted a further £20 in order to complete the mounting 
of certain instruments. Dr. Adams reported on the 11th December that this work is 
progressing. 

Dr. C. E. Adams, on the 11th December, refunded £6 8s. 3d., balance of a grant 
for investigating astronomical and geophysical sites in Otago. 

Dr. H. H. Allan during the year was granted, through the Philosophical Institute 
of Canterbury, £30 for a research on the selection and breeding of valuable economic 
strains in rye-grasses and cooksfoot. On the 26th November Dr. Allan reported that 
he was investigating these grasses along the lines of persistency, abundanoe of herbage, 
quality, disease-resistanoe; also investigating the life-histories of the various growth 
forms to be found in both species, the root-development in detail, the effeot on both 
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speoies of various grasses and clovers commonly used in mixtures with them, and the 
yield of seed from various methods of growing—namely, broadcast and Danish system— 
and the effect of seed-treatment in germination. Some seventy-five samples of Beed 
have been obtained from various countries, and a spring sowing has been made from eaoh 
sample. The Board of Governors and the Director of the Agricultural High School 
in Feilding have allotted the required areas of ground, and provision has been made for 
areas required as the work extends. So far the only expenditure has been £2 2s. 9d. 
The Institute has a balance in hand of £20, and Dr. Allan the remainder. 

Dr. Hilgondorf, convener of the Artesian Wells Committee, which in 1921 was 
granted, through the Philosophical institute of Canterbury, £100, reported on the 6th 
December that early in the year recorders were erocted in several country wolls to 
obviate the interference observed in the town wells from the pumping from adjacent 
wells. Also, a recorder was erected in the River Avon with the object of elucidating 
the cause of some of its fluctuations. Observations Here steadily carried out 
throughout the year, and it is proposed to continue until enough accumulates to justify 

E u Miration. The apparatus required has been made free by Canterbury College and 
incoln College, and the balance of the grant, which iB in the hands of the Institute, 
is £41 8s. 8d. 

Mr. Brittin, who in 1919 was granted, through the Philosophical InBtituto of 
Canterbury, £100 for research into fruit-diseases, reported on the 16th December that 
owing to ill health he had been unable to continue the research, and he deemed it 
advisable to give up all further work in connection witli the grant. The balance in 
the hands of the Institute is £80. 

Professor Burbidge, who in 1921 was granted, through the Auckland Institute, 
£100 for a research on the intensity of long-wave wireless, reported on the 26th 
Deeemher that apparatus had been installed. Signals were received, but not in proper 
intensity, and the apparatus had been redesigned. This involved putting in measured 
high resistance and small capacities (for a resistance capacity amplification), and these 
adjustments have taken considerable time. This, combined w'ith lack of time from 
routine work for research, has accounted for delay in getting measurements, but this 
year the work should be well on the way with measurements. During the year 
Professor Burbidge was granted an additional £25, as the apparatus purchased absorbed 
ab the £100. So far the Institute still has the £25. 

Dr. Curtis, who in 1920 was granted, through the Nelson Institute, £100 for 
research in parasitic mycology, reported on the 20th December that the work carried 
out during the year was in preparation for the press. The whole of the grant was 
expended in books. 

Mr. W. C. Davies, who in 1921 was granted, through the Nelson Institute, £50 
for research on soil bacteria and protozoa, reported on the 20th December that pressure 
of routine work had prevented rapid progress of the investigations, but useful results 
have been obtained from the experiments in connection with some of the raoro barren 
soils of the Nelson District and in the partial sterilization of hothouse soils. The whole 
of the grant has been expended. 

Professor Easterfield, who in 1921, through the Nelson Institute, was granted £200 
for investigations in orchard chemistry, reported on the 20th December that work had 
been systematically carried out throughout the year in the direction of improving the 
spreading-power of sprays and studying the effect of different cool-store conditions 
on the keeping-quality of fruit. Observations have been carried out in three stores, 
using different systems of cooling, upon the most commonly stored varieties of fruit 
picked in different types of soil. Sufficient data has been collected to allow of certain 
deductions to be drawn. An account of the experiments and the results will bo 
published shortly. The experiments aro being continued. £100 has been expended 
as part salary of an orchard chemist, who has given his whole time to the work. 

Professor Easterfield, who in 1919, through the Wellington Philosophical Society, 
was granted £250 for an investigation of mineral oils, reported on the 20th December 
that the research had been completed as far as is at present practicable, and the balance 
of £8 Os. 6d. has been refunded. The results of the investigation have been published 
in Chemistry and Industry Review, vol. 42, No. 39, p. 936 (London, 28th Sept., 1923). 

Professor Evans, who in 1918-21, through the Philosophical Institute of Canterbury, 
was granted £600 for a research on New Zealand brown coals, reported on the 29th 
November that owing to unfavourable conditions no further work had been possible, 
and he considered it best to resign the balance of the grant—namely, £125 6s. 2d. 
This amount is in the hands of the Institute. 

Dr. C. C. Farr, who in 1921 was granted, through the Philosophical Institute of 
Canterbury, £75 (£60 of whioh was transferred to another grant) for a research on the 
physical properties of gas-free sulphur, reported on the 11th January that during the 
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past year work had proceeded, and, although difficulties had arisen, as always in 
physical work, they were being overcome, and it is hoped shortly to be able to say 
something definite as regards the interesting problems solved. The balanoe of the 
grant is £12 15s. 4d., which is in the hands of the Institute. 

Dr. C. C. Farr, who, through the Philosophical Institute of Canterbury, was during 
the year granted £30 for a research on the relationship between radium-emanation and 
goitre. reported on the llth .lanuary, 1924, that experimental work in connection with 
thin investigation uus living undertaken by Mr. Rogers, who has re-examined the 
radium-emanation c ontent of oertain sohool wells near Christchurch and at Timaru, 
with a view to comparing it with the goitre incidence in the same schools. The question 
of the iodinc-iontent of the same water is also hong gone into. It is hoped to carry 
the research fuither dining the* \c*ar So far the only expenditure has been in 
travelling-ex ponses. The grant 1ms not yet been » ailed on. 

Mr. H. J. Finlay, tltrough the Otago Institute, wns during the year granted £10 
for the purchase of books on palaeontology. On the 4th December Mr. Finlay reported 
that oertain of the works had been received from Paris and the remainder were being 
forwarded. The grant has not yet been called on. 

Mr. F. W. Foster, Mho during the 3 ear was granted £25 lor the work of collating 
the manuscripts of the late Sir David Hutchins, reported on the 28th November that he 
had spent a good deal of time in sorting out the note* and placing them in some order. 
He found that sections on certain important aspects of New Zealand forestry were 
missing, and some time was spent in going through the libraiy of the deceased, and 
eventually he found the missing sections and some other valuable manuscripts whose 
existence was not previously suspected. He is arranging the matter under three main 
heads: ( 1 ) Native forests and forest trees of mid and southern New Zealand; 
(2) exotic trees and plantations; (3) New Zealand forest policy. Mr. Foster reports 
that the work is proving far more piotracted than he at first anticipated, but most of 
the matter so far dealt with is of a valuable nature. No portion ot the grant has yet 
been paid over. 

Mr. H. Hamilton mos, through the Wellington Philosophical Society, granted £30 
for a research on cave fauna of New Zealand. On the 5th December Mr. Hamilton 
reported that he h .s not yet undertaken the research, but he intends visiting Waitomo 
Oaves at an early date. 

Professor Inglis, who, through the Otago Institute, was granted £25 for a research 
on the essential oils of native plants, reported on tho 29th November that larger 
distillation apparatus had been ordered, and preliminary work on a number of plants 
had already been done with his smaller apparatus. Next year the work will be carried 
on with the new apparatus, and an arrangement has been made with Professor Worloy, 
who is working on a similar research, to avoid overlapping, and first experiments 
will be made upon (a) ikicrytlium ( 6 ) Ikicrytiium Inform*, (r) AnphyUa, 

(6) Myoporum lattum. 

Professor dock, who, through the Otago Institute, was in 1917 granted £25 for a 
research of the electric charge on rain, reported on the 20th December that further 
investigations had been earned out during the t >ear, and the work was sent forward 
as a thesis. Professor Jack is now ordering new ap]>aratus so that the work will l»e 
advanced further. 

Mr. E. K. Lomas, who, through the Wellington Philosophical Society, was during 
the year granted £25 for a research on the intelligence of school-children, reported on 
the 20th December that he hoped to commonre tho research early in the year. 

Professor Malcolm, who, through the Otago Institute, m 1919-21 was granted 
£425 for a research on tho food value of Now Zealand fish, reported on the 22nd 
December that early in the >ear a paper on the chemistry of the New' Zealand paua 
was finished and sent for publication in the TmiusncUonn as Part IV of the aeries. 
Later in the year a special research was begun in conjunction w'itb Mr. (!. L. Carter, 
M Sc., on the* nature of the fats and oils in tho mutton-bird. This is likely to throw 
light on the digestibility of the oils derived from the fish consumed by tho bird. He 
hopes to publish results next >ear. Balance of the grant, which is in hands of Institute, 
is £08 6 s. fid. 

Professor Malcolm, who, through the Otago Institute, in 1918 was granted £30 
for a research on the New' Zealand plant poisons, reported on the 22nd December that 
a considerable number of observations had been made as opportunity offered on tutin, 
nukateine, and karaka, and these will be published when completed. Some useful 
nooks bearing on the subject have been procured, and Dr. Rawnsley has prepared a 
thesis on convulsive poisons, including tutin, and it is hoped to publish tnese later. 
Balanoe of grant is £9 Os. 7d., which grantee holds. 
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JDr. Marshall, who, through the Wanganui Philosophical Society, during the year 
wee granted £30 for a research on Upper Cretaceous fauna of New Zealand, reported 
on the 23rd November that he had made three collecting-visiU to the north of 
Auckland (Whangaroa and Kaipara), and he had collected some forty-five species of 
ammonites. The whole year had been spent in identifying and classifying these. 
The extensive literature, and difficulty in preparing specimens and making the neoes- 
sary drawings, hao taken much time, but the research is now almost ready for 
publication. Grantee has had the whole of this grant. 

Mr. J. G. Myra, who, through the Wellington Philosophical Society, was during 
the year granted £10 for a research on the New Zealand Hemiptera, reported on the 
27th November tint, as the season for collecting was commencing, he hoped to com¬ 
mence his research. 

Professor Speight, who, through the Philosophical Institute of Canterbury, in 1919 
was granted £225 for a geological survey of the Malvern Hills, reported on the 11th 
Deoembei that during the year an examination had been made of various parts of the 
district, including the Rakaia Gorge, High Peak, Rockwood, and Bcnmore areas, the 
firbt two largely with the help of students, who had used those areas for subjects for 
M.A. and M.Sc. theses. A paper dealing with tho last-named area was read by 
Professoi Speight before the Philosophical Institute of Canterbury, and will he sent 
to the lion. Rditor of the Transaction « for publication. Some attention has also been 
given to the more promising Glenroy and Steventon area, the latter being specially 
promising, and if systematically bored would probably prove to he a fairly extensive 
brown-coal field. The work in connection with these aroaa has reached such a stage 
that it is advisable to deal with the possibilities of tho clays and sands for the purposes 
of eaithenwaro, brick, and other manufactures. 

Mr. Page, B.Sc., late assistant to Professor Kvans, of Canterbury College, made a 
proposition to Mr. Speight dealing with this aspect of the matter, and Mr. Speight 
obtained the approval of the Standing Committee to divert portion of the grant to 
carrying out investigation on the clays. The balance of the grant in hands of 
Institute is £175. 

Messrs. Wild and Tankerslev, who, through the Philosophical Institute of Canter¬ 
bury, were during tho yenr granted £25 for soil survey work in the tfanawatu diatrict, 
reported on the 27th November that they had arranged to get the use of tho chemical 
balance obtained by the Hon. Mr. G. M. Thomson for his research on whale-feed. 
Some material hod been collected and pieliminar> work begun. No expenditure had 
so far been iheurred. 

Professor Worley, who, through the Auckland Institute, during the year was 
granted £25 for a research on the »ssential oils of native plants, reported on the 29th 
November that research had been carried out on the essential oil of Lepton}tennuin 
tcoparium , and is partly completed. Additions and alterations have been made to the 
distillation apparatus, and expenditure to the amount of £9 7s. incurred. Balance in 
hands of Institute, £15 13a 

Mr. A. M. \\tight, who, through the Canterbury Philosophical Institute, was in 
1921 granted £75 for a research on the vitamine-content of commercial meat products 
reported on the 1th December that, owing to its being impossible to procure a supply 
of white rats for further experimental work on the presence or otherwise of Vitamine C 
in frozen foods, and also for the purpose of determining the effect of dietary modifica¬ 
tions to include various canned meats, the most important work planned in connection 
with this investigation had been postponed. Tho method of determining tho presence 
of Vitamine B by the yeast culture method had been further investigated, but until 
animal experiments are carried out in parallel the results obtained may be of doubtful 
value. Three fiapers have been published covering the result** obtained, and these 
have been published in the Journal of the S*)riety of ('he uveal twin'try, and in vol. t. 
Nos. 2 and 3, A'eic Zealand Journal of Science and Technology. Balance of grant in 
hands of Institute is £25. 


HntUm Fund Research Grant'*. 

Professor Marshall, who in 1923 was granted £40 to enable him to continue his 
woik on the Upper Cretaceous ammonites of New Zealand, reported on the 22nd 
November that the work has proved to be of considerable complexity and difficulty, 
hut it is now almost ready for publication. 

Miss Mestay r, who in 191H was granted £10, reported on the 4th December that 
owing to oollege lectures she was unable to publish any papers on Mollusca this year. 
She has material waiting which she hopes to describe and figure during 1924. There 
is still a balance of £5, which she hopes to use next year. 
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Research Work. —At the last annual meeting the following resolution 
was passed: “ That the Research Grant Committee be asked to make a 
comprehensive report on the state of all researches undertaken with the 
Institute's financial aid during the last ten years." The following report 
has therefore been compiled, and a property list containing the books and 
apparatus, Ac., bought out of the Research Grant Fund is appended. 

Hui*ort on the Research Work ok Tins New Zealand Institute, May, 1923. 

l>r. C. E. Adams in 1919 wan grunted £55, as Chairman of the Astronomical 
Section of tho Wellington Philosophical Sociotv, for the purchase of astronomical 
instruments. The British Astronomical Association purchased for him a micrometer 
eye-pieco, wedge photometer, and objective prism. Tne last instrument was purchased 
in 1922, when l)r. Adams applied for an additional grant of £20 for mounting and cost 
of camera. This application was granted on the 12th June, 1923. 

Dr. (1. K. Adams in 1919 was granted £150 to enable him to undertake systematic 
observations in Central Otago, ana such other localities as decided on by the Astro¬ 
nomical Section, to test (he seeing and other conaitions of sites for an observatory. 
In 1921 (he Internal Affairs Department sta(ed that, as the expenses in connection with 
the testing of sites was being undertaken by the Department, tho grant would not be 
required Dr. Adams had expended £20 5s. *5d. ou instrumen(s, and he at»ked permission 
to retain these for another year, which permission was granted. The balance of the 
grant was surrendered. 

Mr. L. Birks in 1910 was granted £10 for carrying oat experiments in electrical 
prevention of frosts in orchards. Tn 1919 Mr. Birks was transferred from Christchurch 
to Wellington, and he refunded the grant, of which nothing had been expended. 

Mr. (!. Hrittin in 1919 was granted £100 for a research in fruit-tree diseases. The 
work consisted in special pruning and spraying, and noting the effects. He had 
secured the loan of a microtome, and was able to prepare sections of the later stages 
of some of the diseases. Dr. Curtis, of Cawthron Institute, was assisting in the 
examination of the fungus causing die-hack. The results of the experimental work in 
regard to pruning and spraying were satisfactory, but final results have not yet been 
reached. The expenses so far have been slight, and certain orchardists have gladly 
loaned their trees for tho research. Mr. llrittin gave an address before the Fruit¬ 
growers' Association, and this was published in the Nel ion Mail on (he 7tli October, 
1922. 

Professor P. \\. Burbidge in 1921 was granted £100 for a research on the intensity 
of long-wave signals from Europe. The ap|>aratus, which cost over £100, arrived 
towards the end of 1922, and Professor Burbidge reported that it was being assembled 
and a commencement being made. He applied for an additional £25 for current out- 
of-pocket expenses. This application was granted on the 12th June, 1923. 

Dr. Chaw. Chilton in 1918 was granted £50 for an investigation of New Zealand 
flax, particularly with a view to determining tho varieties that will give the fibre of 
greatest economic value, and of the best conditions of cultivation for these varieties. 
Mrs. Jennings carried out the investigations, and mode considerable progress, more 
particularly in the direction of commencing observations and experiments in regard 
to tho diseases affecting the flax* improved methods of cultivation, Ac. Early in 1919 
Mrs Jennings (then Mrs. Dr. McCallum) had to leave for England; the work had to 
remain incomplete, and tho unexpended portion of the grant—namely, £39— was 
refunded. 

Dr. K. M. Curtis in 1920 was granted £100 for a research in parasitic mycology. 
In studying the early stages in the penetration of the germ-tube of the black-spot 
fungus into several varieties of pear it was found that varietal peculiarities, correlated 
with the relative susceptibility of the host, and of a degree sufficiently marked for 
advantage to be taken of them by selection in breeding, wero not exhibited either by 
the fungus as it penetrated the host plant, or by the host itself as the result of that 
penetration. Owing, therefore, to the absence of sufficiently marked infeotional 

S i ties, this work has been concluded and attention directed instead to brown-rot 
^-fruits. The whole of tho grant has been expended in books, the apparatus 
in tho research being available in the Cawthron Institute. 

Mr. \V. C. Davies in 1921 was granted £50 for a research on soil-bacteria and 
^protozoa. The work included investigation of the bacteria of several typical soils of 
thi)? district, particularly of the loams of the Moutere and Port Hills. Work 

Balanfl® 0 commenced on the soils of the Nelson tomato-houses, with the object 
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of identifying the protozoa and studying the effects of several methods of partial 
sterilisation of the soil-life. A laboratory has been fitted up. And experimental work 
in plate and pot culture has been earned out. The whole of the grant has been 
expended in apparatus and books. 

Professor T. H. Easterfield in 1018-It) was granted £250 for an investigation in 
the wax-content of New Zealand brown coals. A commencement with the work was 
delayed owing to the war and the illness of ProfeBBor Easterfield’s assistant. In 1921 a 
paper embodying the results of this investigation was rosd at the Science Congress in 
Palmerston North. In this paper the location of mineral oils was given, and Allusion 
was made to the attempts to supply mineral-oil by distillation of oil-shales at Orepuki. 
The sulphur-content of the southern shales was stated to be a serious objection. 
Comparison of the properties of Taranaki and Kotuku oil was given. Professor Easter¬ 
field stated that in bis opinion the boring of new wells in Taranaki promised at present 
greater success than development in any other area, hut urged that as a matter of 
Imperial interest systematic prospecting by bores should be carried out. in a number 
of areas. The grant was expended in the salaries of assistants, and the unexpended 
balance, £8 Os. 0d., was refunded. Publication of the results of the research has been 
delayed, but the manuscript is ready for t he press. 

Professor T. H. Easterfield in 1922 was granted £200 for a research on orchard- 
fruits, A preliminary account of this research was recently given to the Fruitgrowers* 
Association, who have also contributed to the cost of die work ; the account was 
published in the Nelson Erenirg Mail. 

Professor W. P. Evans in 1918 was granted £200, in 1920 a further £200, and in 
1921 a further £200, totalling €000, for a research on Now Zealand brown coals. The 
work covered investigation into the distillates of the various coals as regards fuels for 
internal-combustion engines and primary chemicals for organic work in general. The 
Canterbury College Council assisted in supplying part salary of an assistant, the 
remainder being paid from the grant. A large amount, of apparatus was purchased, 
including a ball mill, electric fumance, Ac.; analyses and experiments have been made 
in connection with the various coals, and the results have been good. A general 
aocount of the research was presented at the last meeting of the Australasian Asso¬ 
ciation for the Advancement of Science, and will he published with the report of that 
meeting. 

Professor C. Coleridge Farr in 1919 was granted £100, in 1920 an additional £30, 
and in 1922 £60, for a research on porcelain insulators. A testing-vessel was constructed, 
and the tests proved entirely satisfactory. A paper embodying the results was 
pullished in the Journal of the American InHUnte of Electrical Engineers (vol. 41, 
No. 10, Oct., 1922, p. 711), and roused great interest, not only in New Zealaud. Critics 
from Australia and England have spoken most highly of the work. Mr. E. Parry says, 
“ The results are very important, and, what is more, are very much more conclusive 
than any that have hitherto been published.” The unexpended balance is £53 l la. Od. 
Professor Farr and Mr Philpot.t, his assistant, consider that the work has nou l*ocomo 
of such a practical nature, and so routine in practice, that any furthor expenditure 
upon it should be borne by the Public'Works Department and not come upon the 
Research Grants Fund of the New Zealand Institute, which is essentially for investi¬ 
gations of an uncertain and experimental nature. It is considered that the work has 
progressed beyond that stage and become of a commercial character. 

Professor C. Coleridge Farr in 1921 was granted £75, £60 of which was later trans¬ 
ferred to his research on insulators, for a research on the physical properties of gas-free 
sulphur. Work has been progressing, and the expenditure so far has been only very 
slight. Professor Farr hopes shortly to publish a paper showing the results of his 
investigations. 

Mr. O. Gray in 1920 was granted £50 for a chemical investigation on the waters 
of Canterbury. There was a delay in fitting up a laboratory and obtaining apparatus, 
but 130 samples of water has been collected from Lincoln distriot and from the Selwyn 
and Waimakariri Rivers. Mr. Gray then found that his health prevented him from 
carrying on the investigations, and he surrendered the whole of the grant. 

The Artesian Wells Committee, with Dr. Hilgendorf as convener, in 1921 was 
granted £100 for a research into the sources of supply, constancy of flow, Ac., of the 
artesian wells of the Christchurch area. Recorders for reading the static level in wells 
have been installed. Observations have been completed in Christchurch, and the 
recorders have been removed to Lincoln. The work during Dr. Hilgendorf’s absence 
was delayed, but it is now being pushed forward. The expenditure incurred was 
chiefly in shelters for the recorders, piping, Ac. 

Mr. H. Hill in 1917 wan granted £20 for investigations of the Taupo Plain as to 
whether artesian water may be expected in certain areas. Mr. Hill expended the whole 
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of the grant in preliminary inventiontions, and application for a further grant was 
subsequently withdrawn. A paper by Mr. Hill on the subject of artesian wells has been 
published in volume 54 of the Transact mu*. 

Mr. W. C3. Howes in lull) was granted £30 for h research on the nouropterous fauna. 
This research ^was undertaken in company with Dr. Tillvard. Investigations were 
made in Queenstown, Arthur's Pass, and Moana ; tho results wero good, and a paper 
dealing with tho results of the material gathered is to be submitted. Tho whole of the 
grant was expended in travelling-expenses and apparatus. 

Sir David Hutchins in 1020 was granted £50 for a rosearch on the growth of native 
trees, and he obtained valuable data with regard to the growth of rimu, totara, and 
whito pine. Travelling-expenses and apparatus absorbed the whole of tho grant, and 
the work was incomplete when Sir David Hutchins died. A further £25 was granted 
to enable the notes of the grantee's work to be collated and published. This work is 
being proceeded with by Mr. F. W. Foster, of the Forestry Department, under the 
supervision of tho Director of the State Forest Sorvice. 

Professor R. Jack in 1917 was granted £25 for investigations of the eleetrical 
charge on rain and its connections with tho meteorological conditions. Professor Jack 
|>romises to furnish a report of this rosearch before the end of the \car. 

Professor 11. B. Kirk in 1917 was granted £25 for investigating methods of killing 
mosquitoes and larvae. Tho experiments proved that the cresols in the pure state are 
not very effective, and that neither they nor the phenols are so effective as a mixture 
of all together. Professor Kirk found no Jarvaooido of equal efficiency with light oil. 
Experiments had also been made with tanglefoot mixtures. The grant was expended 
in travelling expenses, kv. A paper embodying results of this work was published in 
volume 50 of the Transaction*. 

Messrs. T. Tj. I^ancastor and Comes in 1919 wore granted £50 for an inquiry into the 
rate and growth of the principal New Zealand timber-trees. Some data on kauri 
saplings in Titirangi and on the growth-rings was collecteu, and some observations 
made in Swanson. Mr. Comes wns removed from Auckland, and owing to pressure 
of work Mr. l^ancaster was unable to continue tho work, and the whole grant was 
surrendered. 

Messrs. W. S. l*a Trobo and C«. E. Adams in 1917 were granted £50 towards out- 
of-pocket excises in the construction of a tide-predicting machine, for the purpose 
of increasing the apead and decreasing the cost of predicting tides for New Zealand. 
Work was previously performed by laborious calculation at considerable cost, and the 
services of two officers at this duty are necessary to predic t the tides for two ports every 
year. The grant whs overexjammed, and application was made for an additional £75. 
Professor Sommervillo and Mr. Hoglien having reported favourably on the machine, 
the application was granted by the Standing Committee, but sanction was withheld 
by the Hon. the Minister. 

Professor ,1. Malcolm in 19 IS was granted £30 for a research on the pharmacology 
of New Zealand plants. As an outcome of this research, a paper dealing with tho tutu 
fruit and seed was published in volume 5] of the Transaction and work on pukateine 
was progressing, although it had boon retarded owing to pressure of University work. 
Books and apparatus were absorbing the grant. 

Professor J. Malcolm in 1910 was granted £250 for a research on the composition 
of New Zealand fishes. In 1920 a further £175 was granted for this purpose, and was 
mainly expended in the salary of an assistant. Three papers—Part 1 and Part 2, by 
Mrs. Johnson, Iub assistant—were published in volumes 52 and 58 of the Transactions, 
and Part 3, by Professor J. Malcolm and T. B. Hamilton, in volume 55. 

Dr. E. Marsden in 1022 was grantod a special grant by Internal Affairs of £100 
for an investigation of the earthquakes in Taupo. The money was spent on three 
journeys to Taupo, and on constructing and installing instruments to register the 
earthquakes. One hundred earthquake records were procured, and are being worked 
up. The full report on this grant has not yet been presented. 

Dr. E. Marsden in 1919 was granted £125 for radium and apparatus for research 
in the disintegration effect of the impact of a particles on matter. Observations 
have been made in Samoa and Mount Egmont with the purpose of finding whether it 
is possible to promote radio-active disintegration. Radium has been purchased and 
measured, and experiments were directed to ascertain whether or not there is an extra* 
terrestrial radiation of radio-active nature. A preliminary account of the research 
has been accepted for publication in the Journal of Atmospheric Electricity and 
Terrestrial Maqnetinn, and a fuller account is in process of preparation. 

Pr. E. Marsden in 1919 was granted £(U) for a research on the relative efficiency 
of coal-gas and eloctricity for domestic purposes and heating in New Zealand. A paper 
embodying the results of this research was published in the Journal of Science 
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and Technology (vol. 3, Nos. 5, 0). The research was carried on with the assistance 
of Miss Fenton, And the grant was expended in apparatus and an honorarium to Miss 
Fenton. 

Dr. E. Marsden in 1020 was granted £50 for a research on the physical properties 
of New Zealand timbers. So far no report has been received on this grant. 

Mr. D. D. Milligan in 1022 was granted £50 for an investigation of. orthoptera. 
Two trips have been made to the north of Auckland and some collection made, but 
the full report of his work has not yet been received. 

Mr. W. 0. Morrison in 1919 was granted £100 for a research on the afforestation o 
the Spenser Ranges. Useful data were collected on a tour through the North Island 
with Protestor Wilson of Harvard, and photographs have been taken. A paper on 
natural afforestation was prepared for presentation to the Science Congress held in 
Palmerston North, and an earlier paper on this subject was published in the Journal 
of Science and Technology (vol. 2, Nos. 4, 5). At the end of 1922 Mr. Morrison found 
he was unable, owing to official duties, to continue the research, and he refunded the 
unexpended balance. 

Dr. D. Petrie in 1917 was granted £20 for an exploration of the grass flora of 
southern Nelson, Ac., but he found he was unable to prosecute the research, and he 
refunded the grant. 

Mr. R. Speight in 1919 was granted £225 for a geological survey of the Malvern 
Hills. In various parts of the hills experiments have been carried out, aome portions 
showing fair prospects of coal. The examination of the hills is still in progress, and 
the expenses so far have been confined to field-work, travelling, Ac. Preparation for 
publishing results is being made. 

Mr. L. P. Hymen in 1919 was granted £50 for an investigation of* the causes of 
deterioration and decay of apples and fruit in cold storage. On account of ill health 
and pressure of business, Mr. Symes was compelled to surrender the grant. 

Mr. H. D. Skinner in 1920 was granted £200 for an ethnographic survey of the 
South Island. Mr. Beattie was employed as assistant, and the grant was used to pay 
his salary and expenses. The ground covered was from the Bluff to Kaiapoi, and a 
large amount of entirely new material relating to Maori life was secured. Mr. Beattie 
has prepared 750 pagee of manuscript embodying the results of this research, and this 
is waiting publication. 

Messrs. R. Speight and L. .1. Wild in lttlfl were granted £50 for an investigation 
of the phosphate-yielding rocks of Canterbury. All the localities in Canterbury where 
it was considered possible that phosphate material might exist in quantity were 
examined. The work was held up. Ana, according to resolution of the annual meeting 
regarding refunding unexpended balances of research grants granted prior to January, 
1919, the unexpended portion was refunded. Two papen have been published—one, 
entitled “ The Limestones of Canterbury considered as a Possible Source of Phosphate,” 
in the Journal of Science and Technology (vol. 2, No. 3, 1919), and “ The Stiatigraphioal 
Relationship of the Weka Pass Stone and the Amur! Limestone, 1 * in the Transaction* 
of the New Zealand Institute (vol. 50). v 

Dr. J. A. Thomson in 1919 was granted £100 for an investigation into the chemical 
character of igneous rocks. Owing to Dr. Thomson's continued illness, this research is 
in abeyanoe. 

Hon. G. M. and Mr. G. S. Thomson in 1919 were granted £50 for a research on the 
economic value of whale-feed. There was some delay in obtaining apparatus from 
England, but with its arrival the researoh was proceeded with, and a paper giving the 
results of the work was published in the Journal of Science and Technology (vol. 0, No. 2, 
p. 1U). 

Mr. L. J. Wild in 1918 was granted £30 for a soil-survey in Canterbury. In 
connection with this Mr. Wild prepared a paper, which was published in the Journal 
of Science and Technology (voL 3, No. 2), entitled “ The Calcium-carbonate Content of 
some Soik from Canterbury and Southland.** The expenses incurred were slight, and 
the balance was refunded as per resolution of the annual meeting referred to above. 
Early in 1923 Mr. Wild applied for another grant to enable him to undertake a 
soil-survey in the Manawatu district. £25 was granted for this purpose on condition 
that the survey was restricted to that portion of the Manawatu district lying to the north 
of the Manawatu River. 

Mr. A. M. Wright in 1921 was granted £75 for a research on the vitamine-content 
of commercial meat products. The researoh is still in progress, and, although the earlier 
results have been the subject of various lectures, Ac., nothing has so far been published. 
Mr. Wright explains that he had intended publishing in the Transactions, but owing to 
the delay in the issue of the volume he is arranging to publish elsewhere, and hopes to 
oo so before the end of the year. Expenditure has been in books and apparatus 

25—Trans. 
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Grant,s from the II niton Memorial Fund. 

l)r. C. Chilton in 1911 wm granted £10 from the Hatton Fund toward* the cost 
of preparing illustrations for a revision of the New Zealand Cruataoea. These 
illustrations wore user! in pn)>erH published in the '1 inn factions (vols. 43 and 44), in 
Journal of the Lnintan Society (vol 32 ), and in Annul s of Nairn at History (fter. 8 , 
vol. 18, &c.). 

Dr. F. W. Hilgendorf in 1911 was granted £10 for apparatus required for researches 
on artesian wells in Canterbury. Money was expended in making and fixing apparatus 
for securing a continuous record of the fluctuations in the height of an artesian a ell 
near Christchurch. A further application for £5 was declined. A paper entitled 
** Fluctuation of Water-level in a Christchurch Artesian Well* 1 * by L. Symee, and a 
paper entitled “ Fluctuations in the Water-level of some Artesian Wells in the Christ¬ 
church Area/* by Dr. Hilgendorf, were published in 'transactions (vol. 49). 

Mr. T. Hall in 1914 was granted £20 for collecting entomological and other specimens 
of the New Zealand fauna for Dr. Chilton and Major Broun. The grant was used in 
travelling and other expense* incurred in collecting in the Ttakaia (targe, and in the 
region of Lake Wakatipu, Routebum Valley, &c. Coleoptera and other specimens 
collected were sent to Major Broun am to Dr. Chilton. 

Major T. Broun in 1910 was granted £50 towards the publication oi his researches 
on the New Zealand Coleoptera. 

Mr. tV. R. B. Oliver in 1915 was granted £15 to defray travelling-expenses and cost 
of Apparatus for a visit to Lord Hove Island, undertaken in November, 1913 ; and in 
the Transactions (vol. 19, pp. 94 101) he published a paper entitled “ The Vegetation 
of Lord Howe Island.” 

Portobolln Marine Fish-hatchery ((«. M. Thomson, Esq.) was granted £25 in 1910 
for prosecuting research on the distribution of native marine food-fishe*. Investigations 
wore earned on, and a pamphlet, written by Mr. Anderton, late curator of the hatchery, 
and the Hon. G. M. Thomson, on the history of the Portobello Fish-hatchery, contained 
statements of all that has been dene. 

In 1919 Miss M. K Mesta>er was granted £10 for a research on the New 
Zealand Mollusca. Horae few illustrations for two papers published in the Transactions 
(vols. 51, 53) were prepared for Miss Mestayer with portion of the grant, but lor the 
last two years she has reported that no work has been done. 

I)r. C. A. Cotton in 1915 was granted £15 towards an investigation of the 
physiographic features of the New Zealand coast, but ah he obtained a grant from 
another source he surrendered this grant. 

Pro/nttydist. 

The following is a list of apparatus purchased by the aid of a grant from the 
Research Fund and in use by the various grantees. When a research is completed 
the apparatus used in the research is returned to the Institute for use by future research 
workers. 

In the possession of the Institute at present are the following: One block plane, 
cost 9s. ; one camera, £15 ; one tenon saw, 4s. fid.* 

At present in hands of research grantees : Aerial insulators, cost £4 4s. ; air- 
condensers, €12 Hs. ; altitude and azimuth instrument, £10 ; analytical balance, £36; 
ball mill, £23 12s. 9d. ; castings, fittings, the., for same, £56 15s. 8d. ; Big Ben** 
alarm clocks (2), £3 7s. 6*1. ; oigea (animal), £3; c amera, £1 11s.; chemical balance, 
£37 ; weights for same, £1 14s. 3d. ; condensers, £1 17s. lid. ; Duddell thermogalvano- 
raeter, £41 4s. ; electric furnaeo and fittings, £28 15s. 3d. ; electric oven, £14 14s. 5d. ; 
eye-piece, £2 16s. 8d.; Kjedahl apparatus, £1 15s.; micrometer oye-pircj, £17 2s.; 
objective prism, £33; oxygen cylinder, 1 28 c. ft., £4 15s. 6d.; photometer, £2 10s.; 
range-finder, £4; scales and electric motor, £5 10s. ; sieve, Ss. 6d. ; sphere, £25 15s. ; 
soxhelet apparatus, £1 5s. 4d.; syringe (hypodermic), 6s. 6d.; telephones (ono pair), 
£3 2s. : testing-vessel, porcelain insulators, £95 ; tide-predicting machine, £63 17s. 0d. ; 
Van Slvke's apparatus, £15. 

Publication Committee's Report. - Delay in publication of volume 54: 
A discussion took place on this delay, and a letter from the Hon. Editor, 
dated 25th January, 1924, was read. A message was received from Internal 
Affairs Department that the Government Printer has promised to do his 
utmost, if all papers are in his hands before the end of January, to have 
volume 55 published by the end of July, 1924. , 

On the motion of Mr. Morgan, seconded by Mr. Hudson, it was resolved, 
That the printing of the Transactions for the two years 1922 and 1923 in 
one volume, No. 55, be entrusted to the Government Printer. 
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Publication Committee's Report. 

At the tim of making this report (19th December, 1923) volume 64 is still 
unpublished. The early session of 1923 began just before the concluding portion of 
the volume was finished, and since then one vexatious delay and another has put it 
off. It was promised by the 14th December, and that date appears on the cover; but 
work in connection with the British Empire Exhibition, and other work, has again put 
it off, and it w now promised first thing after the New Year holidays. 

The committee has done what it could to expedite the issue oi the volume, and 
can only suggest that the Institute urge the Hon. the Minister to instruct the Printer 
that the volume is in future to be printed more expeditiously. Details of papers 
accepted appear in last year's report; it may he added here that the volume 
consists of xxx plus 920 pages (of which the index comprises 49 pages), 85 plates, and 
numerous text*figures. 

Proceedings of the various societies have not been included; societies failed to send 
details-—iome of papers read, some of officers elected; one sent no report at all: moreover, 
several of tho socioties print and distribute their own annual report in their own form, 
and as this printed report is tho one sent for insertion in tho Transaction! it was 
thought unnecessary to duplicate the information. 

The text and illustrations of the papers for the following volume ( *) are already 
in the printer's hands. Forty papers by twenty-seven authors were submitted for 
publication, but owing to certain authors declining to make suggested alterations, theso 
were reduced to twenty-six papers by twenty-one authors. 

These papers will make quite a small volume; and the committee would like to 
suggest that, as the papers for what would bo volume 50 will he in hand hv the New 
Year, the papers for the two years be printed in one volume. Th.s would mean that 
before the end of 1924 finances will be sound, and publications will have been caught up. 

Part 8 (the final) of HnIHtn Xo. 1 was issued during the year, and Dixon's mosses 
would also have l>een issued but for the fact that the plate had been lost by the printer. 
A new one was obtained, and the bulletin will be out early in thtf joar. 

For tho Committee. 

*1oil4NNES C. AnOKKSKN. 

Pau-Pacific Coitytm. Report was received. It was resolved, on the 
motion of the President, That the incoming President Ik* the Institute's 
representative on the Pan-Pacific Congress Committee. 

Report of P 4 n-Pacific Scienct Congress. 

The second Pan-Pacific Science (Congress, to a Inch Dr. Allan Thomson, Dr. P. 
Marshall, and I had the honour to be the Institute's delegates, opened its Melbourne 
session on the 13th August, and its Sydney session on the 23rd, concluding there on 
tho 3rd September. In Melbourne the session was opened by the Governor-General, 
His Excellency the Right Honourable Henry W. B. Forster, and m Sydney by the 
State Governor, His Excellency Sir William Davidson. The addresses of both* were 
masterly, sympathetic, and cordial. That of Sir William Davidson in particular was 
eminently classical, and it has still the mournful consideration for us that it was the 
last public address that he gave. By his death shortly after the Congress concluded 
science lost a friend and humanity a servant of magnificent gifts and splendid devotion. 

The Congress was attended by eminent men from every country that has a 
Pacific coast, except South American countries, and by eminent men from Britain. 
Its proceedings were marked by keen devotion to work, and by the great number of 
important questions that were considered. Tts fine effects will be lifelong on many 
of the delegates and on mAiiy of the members of the Australian public. There was, 
indeed, the keenest interest manifested by the public in all the proceedings. Amonf 
the minor advantages may be mentioned the feeling of attraction that was felt and 
freely expressed by great numbers of overseas delegates for Australia and for the 
Australian people, and the determination of many of them to revisit it. From this 
some even material advantage will result to Australia from the liberal subsidy that madr 
tue holding of the Congress possible. 

Among the general decisions of the Congress was one for the setting-up of an 
Organization Committee, consisting of representatives of the various Pacific countries 
and of Great Britain. It falls to the Institute to elect the N4w Zealand representative. 

On the invitation of the delegates from Japan, the next Congress will be held in 
that country, in 1920. 

H. B. Kipk. 
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Tongariro National Park .—Report was received. On the motion of 
Dr. Cockayne, seconded by Dr. Allan Thomson, it was resolved, That this 
Board strongly opposes the planting of heather on any part of the 
Tongariro National Park, or any other national park or scenic reserve. 

On the motion of Mr. Hill, seconded by Dr. Marshall, it was resolved 
to urge that no leasing of any portion of the National Park be allowed. 

Report of Tongariro National Park Board. 

As the sj* officio representative of tho Institute on the Tongariro National Park 
Board, 1 enclose for the information of the Board of Governors a copy of the report 
to Parliament. 

There are certain matters of policy in connection with the administration of the 
park on which 1 think the Institute should come to a conclusion for the guidance of 
its representative. 

A proposal came before tho Park Board at its first meeting to lease certain portions 
of the park for the erection of summer residences. I considered it my duty to oppose 
this proposal. A conclusion on the matter has not yet been come to. 

When the Board was constituted a license was found to be held by the Prisons 
Department to out timber on a certain defined area on Hauhangatahi, then brought 
within the boundaries of the park. The Board was faced with the difficulty of making 
roads, and of meeting, other expenditure, with no settled revenue. It decided to 
renew the license under strict conditions as to selective logging, and to accept in 
payment the making of roads by prison labour. It is, I think, desirable that the 
Institute should lay down, for guidance of its representative, the principle that milling 
within the park should absolutely cease at the earliest possible date. 

Heather has been planted widely on certain of the open portions of the park. 
When the Park Board was constituted a considerable quantity of heathor-sccd was 
on its way from Britain, purchased at the expense of the Robert Bruce Trust. The 
trustees have given the park £1,000 as a donation to its general fund, with a prospect 
of a further donation. The Board has given permission for the planting of the seed 
that was already on the way, and has decided to consider tho whole matter before any 
further planting is allowed. If the Institute decides that it is opposed to the planting 
of exotics the action of its representative should be firm and decided, but he will need 
all the tact he may possess. 

4 H. B. Kirk. 

Carter Bequest .—A deputation, consisting of Sir Robert Stout, Dr. 
Newman, Mr. Wright (Mayor of Wellington), Mr. J. P. Maxwell, Mr. 
Darling, Dr. C. IS. Adams, Mr. Berry, Professor Sommerville, and others, 
waited on the Board with a proposal that the Board should grant £3,000 
out of the Carter Fund for the purpose of erecting a building on the site 
donated by the City Council to house the Meanee 9 in. telescope, which 
had been reoently purchased by the Council for £500, and was now valued 
at £2,000. Dr. Newman, who introduced the deputation, informed the 
Board that the Wellington Philosophical Society would be willing to pay 
the costs of both sides of any friendly action in the Supreme Court to 
determine the power of the Institute in the matter. Sir Robert Stout 
also briefly supported Dr. Newman’s application. He considered the 
suggestion that the Institute should become the owners and managers of 
the telescope and site would produce responsibilities which were outside 
the functions of the New Zealand Institute. 

After the deputation had withdrawn Mr. Eliott moved, and Mr. 
Wright seconded, and it was carried, That the resolution passed in 
January, 1923, relating to using £2,000 of the Carter Bequest for assisting 
the erection of an observatory, & rescinded. 

After considerable discussion the following motion, moved by the 
President, and seconded by the Hon. Treasurer, Mr. Eliott, was carried: 
That, provided (a) all legal difficulties be removed, (b) the tenure of the 
site bo assured to the Institute, (c) the City Council donate the municipal 
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teicaoope to the Institute as trustees of the Carter Fund, there be built 
a Carter Memorial Observatory at the expense of the Carter Fund; that 
the observatory be under the control of the New Zealand Institute, 
exercised through a joint committee of the Institute and the Wellington 
City Council and the Astronomical Section of the Wellington Philosophical 
Society; that not more than £3,000 be spent on the building of the 
observatory, the remainder of the Carter Fund being allowed to accumulate 
till it is sufficient to found a professorship of astronomy; further, that the 
Standing Committee be empowered to take such action as may be necessary 
to carry out these resolutions. < 


The Hon. Librarian's Report and the Library Agreement were received 
and adopted. 

Hon. Librarian's Report. 


At the time of the last annual meeting the books had been removed to Victoria 
University College, and a beginning had been made to sort them from the hopelessly 
confused masses that covered the floor. That work was continued throughout the 
summer recess, and by the end of February the rough sorting a as completed and 
shelving could begin. As it then became impossible to give much of my own time 
to the work, outside assistance was obtained. On the flth June, while still huge piles 
of roughly sorted books lay upon the floor, and an immense amount of heavy work 
remained to be done. Miss Wood came up to the oollege, bringing with her the office 
requisites, and the College became the headquarters of the Institute. The remainder 
of the work Miss Wood completed practically without aid, she showing a competent energy 
and determination that deserve special recognition by the Institute. The present 
position may be stated thus: the books are on the shelves as far as the amount of 
shelving at present available will permit, and the library has been in working-order 
since August. Complete cataloguing has still to be done, with the careful examination 
that this will involve in order to discover what gaps in senes exist and with the 
correspondence necessary to fill those gaps. 

The books are, for the most part, on shelving provided by the College; and it 
seems certain that the amount of shelving taken up to the College by the Institute is 
considerably less than the amount that it is already using. In terms" of its agreement 
the Institute has to provide for the College an equal amount. 

The shelving taken to the college was taken by permission of the Department of 
Internal Affairs, and the Institute it. indebted to Mr. Hislop for the considerate recom¬ 
mendation that made this possible. It is indebted to him also for the kindest 
assistance in allowing the books to be removed in the Department’s motor-van. In 
consequence of the decision of the Wellington Philosophical Society not to allow its 
books to leave the Museum, it was necessary to determine ownership, a vory difficult 
task in some oases. This task was undertaken by a joint committee, on which the 
Institute’s representatives were Mr. Aston and Professor Cotton. They had to spend 
a great deal of time in this difficult work, and they did the work well. 

H. B. Kirk, 

Hon. Librarian. 


Library Agreement. 


Memorandum of the terms under which the library of the New Zealand Institute 
(hereinafter referred to as the Institute), formerly housed at the Dominion 
Museum, Wellington, and to be now sent to Victoria University College, Wellington 
(hereinafter referred to as the College), is to be retained at the College. 

The said library of the Institute, including all additions which in the future may 
be made thoreto (hereinafter called “ the library ”) is to be forwarded to the College 
at the sole expense for carriage of the Institute, and to remain at Victoria University 
Oollege building until either the Board of Governors of the Institute or tho Council 
of the Oollege determine that this arrangement shall be ended and give at least twelve 
calendar months* notice to that effect to the other body, when the library shall with 
all convenient speed be removed by the Institute at its sole expense. 

The Institute shall forthwith Bupply shelving which shall be sufficient to accommodate 
the library. This shall be erected at the College at the expense of the Institute, and 
may be adapted and used as found necessary for the purposes of the Oollege. 

The Assistant Secretary of the Institute shall be a half-time member of the library 
staff of the College, and shall aooordingly attend at the College library for at least half 
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of his or her working-time. He or she shall be paid by the Institute, but shall during 
his or her attendance, as above mentioned, at the College be under the direction of the 
Librarian of the College. 

The works now included in the library are all properly stamped with the name 
of the Institute or otherwise identified, and all additions thereto shall be similarly 
stamped or identified by the Institute at its expense. 

The library shall be properly shelved at the College, but not necessarily kept 
separate from the works in the College library. 

'The library is to remain the property of the Institute, but shall lie under the 
control of the Council of the College or its nominees so long as it remains in the College 
building. 

The library shall lie available for use by members of the Institute at all times at 
which the College library is open to students of the College, and at such other reason¬ 
able times as the Institute may wish, provided that at these times the books are issued 
by the assistant provided by the Institute, or by some other person whose responsibility 
is recognized by the Institute and by the College. Books that are the property of the 
College may not be issued at these other times. The College may set aside any works 
in the library of which there are duplicates in the College library, except such sets as 
may be loaned by the Institute to the Dominion Museum, and store same in the 
College building. In the case of duplicates stored by the College the rights of mem I ers 
of the Institute shall extend to the copies in the College library. 

The Institute will at its own expense bind all magazines at present unbound, 
proceeding with this work at a reasonable rate. The Institute will also at its own 
expense and at proper intervals bind all magazines hereinafter added to the library 
which may reasonably require binding, and will at its own expense effect all necessary 
repairs to the volumes of the library. 

The library may be used by the staff and students of the College. 

Members of the New Zealand Institute shall have the same privileges with the 
Institute’s own books as members of the College staff have at the present time with 
regard to the books belonging to the College library, except that access to the libiuiy 
shall only lie at such times as it is officially open. In additiou, members of the 
Institute shall, on application to the Secretary of the Institute, be entitled to receive 
library cards giving them readers’ privileges, as under the Victoria University College 
Library Regulations 5 (C), p. 05, Calendar 1922. 

Books in the library belonging to the New Zealand Institute may be posted on 
loan to members of the Institute at the expense of the Institute. 

The library shall be insured against fire by the Institute, which shall pay all 
insurance premiums. 

The College shall take all reasonable care of the library, hut will not be responsible 
for any loss or damage to same. 

Dated this 5th day of February, 1923. 

For the Victoria University College : 

P. Lkvi, Chairman of Council. 

For the New Zealand Institute : 

H. B. Kirk, President. 

Samoan Observatory Committee. -Tho report was received and adopted. 
The following motion, proposed by I)r. Farr and seconded by Dr. Marshall, 
was carried : Thut this Institutes being apprised of the benefit accruing to 
the Samoan Geophysical Observatory from the setting-up of an advisory 
board of scientists, recommends that the Government should constitute the 
same committee as an advisory board on all geophysical and astronomical 
observatories in New Zealand. 

Bkport ok the Samoan Observatory Committee. 

I have to state that the eo-o|ieration of the four members of the Institute on the 
above committee with the Government representatives has proceeded smoothly and 
with excellent results. There is reason to believe that, acting on the advice of the 
committee, the Department of External Affairs has conducted the Observatory at 
Samoa in a manner worthy of Now Zealand, and satisfactory in every way from a 
scientific point of view\ 

The committee receives and comments on the annual report of the Director, and 
advises the External Affairs Department as to the way in which the money should be 
spent. Tho Department of External Affairs has shown a commendable, progressive 
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and scientific spirit in the way it has treated and assisted the deliberations of the 
committee. 

The committee has regularly met, and has arranged for the publications of the 
Observatory as well as scientific working. 

E. Mars den. 

Committee on Cataloguing Scientific Periodicals. —The report was received 
and adopted. On the motion of Dr. Thomson, seconded by Dr. Chilton, 
it was resolved, That the card catalogue of scientific periodicals should be 
the property of the Philosophical Institute of Canterbury. 

Report of the Committer on the Catalogue of Scientific Periodicals. 

The last list of periodicals was received a few weeks ago : all entries have now 1 
been transferred to a card catalogue. T hope to return from the Chatham Islands 
sufficiently early in January to enable me to have the manuscript ready by the end of 
the month. 

The reforence list will necessarily contain the information in the briefest form, 
but the card catalogue contains all the relative information supplied to me. It te 
suggested that libraries desiring a copy of this may obtain a set by paying the cost of 
the cards and copying, which should be done locally; while the present card catalogue 
should in fairness belong to the Canterbury Philosophical Institute, which was the 
instigator of the proposal and whose members have assisted me in its preparation. 

Gilbert Archky, 

Hon. Editor, Reference List of Periodicals. 

Great Barrier Reef Committee. —Tho report was received and adopted. 

Report of the Great Barrier Reek Committee. 

Since reporting last year the Great Barrier lteef Committee has met five times. 
The chief business transacted was as follows :— 

(1.) Suggestions for the investigation of the New Guinea region of the reef were 
received from Mr. E. R. Stanley. 

(2.) A letter was received from the Director, British Museum (Natural History), 
London, stating that Dr. W. T. Caiman had been appointed to keep in touch with the 
activities of the committee, and giving many suggestions for carrying out work on the 
reef. 

(3.) Professor H. C. Richards and Mr. C. Hodloy explored the reef between Cairns 
and Thursday Island, and submitted a report on the work done. Further results of 
their trip will appear through the usual scientific channels. 

(4.) A special mooting, attended by several overseas delegates to the Pan-Pacific 
Science Congress, was held on s.s. “ Relief," on the 18th September, 1923, and a 
programme of investigations was discussed. This was on tho occasion of the expedition 
to the reef of delegates to the Pan-Pacific Science Congress, after the close ol the 
Sydney session. 

W. R. fc. Oliver, 

New Zealand Institute Representative on Committer. 

Fellowship Election .—It was resolved that the number of Fellows to be 
elected in 1925 be two. A ballot for the election of two Fellows for 1924 
resulted in the election of Dr. R. J. Tillyard and Mr. H. Guthric-Smitli. 

Hector Prize.—On the motion of Dr. Farr, seconded by Dr. Chilton, it 
was resolved, That a committee, consisting of the retiring President, the 
President-elect, and the Hon. Treasurer, be elected to look into the trust 
deeds of the Hector Memorial Prize and report on the general powers of the 
Board at next meeting. It was resolved that the amount of the Hector 
Prize for 1924 be £45. 

Honorary Members .—A ballot for the election of three honorary members 
resulted in the election of Dr. Charles Chroc, Mr. Charles Hedley, and 
Professor Einstein. On the motion of Dr. Thomson, seconded by Professor 
Kirk, it was resolved, That the Publication Committee be directed to 
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publish the list of honorary members in alphabetical order, with the date 
of election following the name. One vacanoy declared: The vaoanoy 
caused by the death of Professor Bayley Balfour was announced. 

Notional Research Council.—On the motion of Dr. J. Allan Thomson, 
seconded by Dr. Cockayne, it was resolved, That this meeting, having 
considered the advisability of forming a National Research Council for New 
Zealand, is of the opinion that this is unnecessary, sinoe the New Zealand 
Institute already performs those functions for New Zealand for which 
National Research Councils have been set up in other countries. 

On the motion of Dr. Farr, seconded by Mr. Hill, it was resolved, That 
the Standing Committee consider how far the functions of tlio National 
Roscarch Councils elsewhere are at present fulfilled by the New Zealand 
Institute.]) 

Building Fund .—On the motion ot Mr. Aston, seconded by Professor 
Kirk, it was resolved, That this meeting affirms the desirableness of 
establishing a Building Fund to provide for a building in which to house 
the property of the Institute, and to hold meetings, and for other purposes. 

Carter Legacy .—It was resolved, That the Standing Committee inquire 
further into the matter of £50 retained by the Public Trustee for erection 
of a brick room for housing the Carter Library. 

Science Congress .* -On the motion of the Hon. Mr. G. M. Thomson, 
seconded by Dr. Malcolm, it was resolved, That the next New Zealand 
Science Congress be held in Dunedin, in the beginning of 1926. 

Dominion Moiseum. —On the motion of the Hon. Mr. G. M. Thomson, 
it was resolved, That the Board of Governors of the New Zealand Institute 
urge upon the Government the advisability of placing the Dominion Museum 
under the management of a Board of Trustees. 

Election of Officers . -President, Dr. P. Marshall; Hon. Secretary, IJr. 
B. C. Aston; Hon. Treasurer, Mr. M. A. Eliott; Hon. Librarian, Professor 
Kirk; Hon. Editor, Mr. J. C. Andersen; Hon. Returning Officer, Professor 
Segar; Managers of Trust Funds, Hon. Secretary and Hon. Treasurer. 

Election of Committee#.—.Research Committee: Mr. B. C. Aston, 
Professor Evans, Mr. Furkert, and Mr. P. G. Morgan. 

Publication Committee: Dr. Cotton, Mr. J. C. Andersen, Professor 
Marsden, Mr. Aston, and Mr. G. V. Hudson. 

Library Committee: Professor Kirk, Professor Sommerville, Dr. Thomson, 
and Dr. Cotton. 

Hector Award (’ommittee: Professor Easterfield and Professor 
Robertson. 

Date and Place of next Annual Meeting .—To be held in last week of 
January, 1925. Exact date and place to be fixed by the Standing Com¬ 
mittee. 

Votes of Thanks.—A. vote of thanks was passed to the Press for their 
attendance, to Victoria College Counoil for the use of the room, and to 
Professor Kirk, who provided the excellent afternoon tea. This was carried 
by acclamation. A vote of thanks was also passed to the honorary officers 
of the Institute for their work during the past year. 
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NEW ZEALAND INSTITUTE ACT, 1908. 

1908, No. 180. 

An Act to consolidate certain Enactments of the General Assembly 
relating to the New Zealand Institute. 

Bb it enacted by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows:— 

1. (1.) The Short Title of this Act is the New Zealand Institute 
Act, 1908. 

(2.) This Act is a consolidation of the enactments mentioned m the 
Schedule hereto, and with respect to those eu&ctments the following pro¬ 
visions shall apply:— 

(a.) The Institute and Board respectively constituted under those 
enactments, and subsisting on the coming into operation of this 
Act, shall deemed to bo the same Institute ana Board respec¬ 
tively constituted under this Act without any change of consti¬ 
tution or corporate entity or otherwise ; and the members 
thereof in ollice on the coming into operation of this Act shall 
continue in office until their successors under this Act come into 
office. 

(b.) All Orders in Council, regulations, appointments, societies incor¬ 
porated with the Institute, and generally all acts of authority 
which originated under the said enactments or any enactment 
thereby repealed, and are subsisting or in force on the coming 
into operation of this Act, shall enure for the purposes of this 
Act as fully and.effectually as if they had originated under the 
corresponding provisions of this Act, and accordingly shall, 
where necessary, be deemed to have so originated. 

(r ) All property vested in the Board constituted as aforesaid shall 
be deemed to be vested in the Board established and recognized 
by this Act. 

(</.) All matters and proceedings commenced under the said enact¬ 
ments, and pending or in progress on the coming into opera¬ 
tion of this Act, may be continued, completed, and enforced 
under this Act. 

2. (1.) The body now known as the New Zealand Institute (herein¬ 
after referred to as “ the Institute") shall consist of the Auckland Insti¬ 
tute, the Wellington Philosophical Society, the Philosophical Institute 
of Canterbury, the Otago Institute, the Hawke’s Bay Philosophical 
Institute, the Nelson Institute, the Westland Institute, the Southland 
Institute, and such others as heretofore have been or may hereafter be 
incorporated therewith in accordance with regulations heretofore made 
or hereafter to be made by the Board of Governors. 

(2.) Members of the above-named incorporated societies shall be ipso 
facto members of the Institute. 

3. The control and management of the Institute shall be verted in a 
Board of Governors (hereinafter referred to as “ the Board ”), constituted 
as follows 

The Governor: 

The Minister of Internal Affairs : 
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Four members to be appointed by the Governor in Council, of 
whom two shall be appointed during the month of Deoember 
in every year: 

Two members to be appointed by each of the incorporated societies 
at Auckland, Wellington, Christchurch, and Dunedin during 
the month of December in each alternate year; and the next 
year in which such an appointment shall be made is the 
year one thousand nine hundred and nine : 

One member to be appointed by each of the other incorporated 
societies during the month of December in -each alternate 
year; and the next year in which such an appointment shall 
be made is the year one thousand nine hundred and nine. 

4. (1.) Of the members appointed by the Governor in Council, the 
two members longest in office without reappointment shall retire annually 
on the appointment of their successors. 

(2.) Subject to the last preceding subsection, the appointed members 
of the Board shall hold office until the appointment of their successors. 

5. The Board shall be a body corporate by the name of the “ New 
Zealand Institute,” and by that name shall have perpetual succession 
and a common seal, and may sue and be sued, and shall have power and 
authority to take, purchase, and hold lands for the purposes hereinafter 
mentioned. 

6. (1.) The Board shall have power to appoint a fit person, to be 
Known as the “ President/ 1 to superintend ana carry out all necessary 
work in connection with the affairs of the Institute, and to provide him 
with such further assistance as may be required. 

(2.) The Board shall also appoint the President or some other fit 
person to be editor of the Transactions of the Institute, and may appoint 
a committee to assist him in the work of editing the same. 

(3.) The Board shall have power from time to time to make regu¬ 
lations under which societies may become incorporated with the 
Institute, and to declare that'any incorporated society shall cease to be 
incorporated if such regulations are not complied with; and such regu¬ 
lations on being published in the Gazette shall have the force of law. 

(4.) The Board may receive any grants, bequests, or gifts of books 
or specimens of any kind whatsoever for the use of the Institute, and 
dispose of them as it thinks fit. 

(5.) The Board shall have oontrol of the property from time to time 
vested in it or acquired by it; and shall make regulations for the 
management of the same, aud for the encouragement of research by the 
members of the Institute; and in all matters, specified or unspecified, 
shall have power to act for and on behalf of the Institute. 

7. (1.) Any casual vacancy in the Board, howsoever caused, shall be 
filled within three months by the society or authority that appointed 
the member whose place has become vacant, and if not filled within that 
uiine the vacancy shall be filled by the Board. 

(2.) Any person appointed to fill a casual vacancy shall only hold 
offioe for such period as his predecessor would have held office under 
this Act. 

8. (1.) AnnuaL meetings of the Board shall be held in the month of 
January in each year, the date and place of such annual meeting to be 
fixed at the previous annual meeting. 

(2.) The Board may meet during the year at suoh other times and 
places as it deems necessary. 
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(8.) At each annual meeting the President shall present to the 
meeting a report of the work of the Institute for the year preceding, and 
a balance-sheet, duly audited, of all sums received and paid on behalf 
of the Institute. 

9. The Board may from time to time, as it sees fit, make arrange¬ 
ments for the holding of general meetings of members of the Institute, 
at times and places to be arranged, for the reading of scientific papers, 
the delivery of lectures, and for the general promotion of science in New 
Zealand by any means that may appear desirable. 

10. The Minister of Finance shall from time to time, without further 
appropriation than thiB Act, pay to the Board the sum of five hundred 
pounds in each financial year, to be applied in or towards payment of the 
general current expenses of the Institute. 

11. Forthwith upon the making of any regulations or the publica¬ 
tion of any Transactions, the Board shall transmit a copy thereof to the 
Minister of Internal Affairs, who shall lay the same before Parliament if 
sitting, or if not, then within twenty days after the commencement of the 
next ensuing session thereof. 

Schedule. 

Enactments consolidated, 

1903, No. 48.—The New Zealand Institute Act, 1903. 


NEW ZEALAND INSTITUTE AMENDMENT ACT, 1920. 

1920, No. 3. 

An Act to amend the New Zealand Institute Act, 1908. 

[30th July , 1920 

Be it enacted by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows 

1. This Act may be cited as the New Zealand Institute Amendment 
Act, 1920, and shall be read together with and deemed part of the New 
Zealand Institute Act, 1908. 

2. Section ten of the New Zealand Institute Act, 1908, is hereby 

amended by omitting the words “ five hundred pounds,” and substituting 
the words “ one thousand pounds.” ' 


REGULATIONS. 

The following are the regulations of the New Zealand Institute under 
the Act of 1903 :—* 

The word 11 Institute ” used in the following regulations means the 
New Zealand Institute as constituted by the New Zealand Institute 
Act. 1903. 

Incorporation of Societies. 

1. No society shall be incorporated with the Institute under the pro¬ 
visions of the New Zealand Institute Act, 1903, unless such society shall 
consist of not less than twenty-five members, subscribing in the aggregate 
a sum of not less than £25 sterling annually for the promotion of art, 
science, or such other branch of knowledge for which it is associated, to 
be from time to time certified to the satisfaction of the Board of Governors 
of the Institute by the President for the time being of the society. 

* New Zealand Oaeette , 14th July, 1904. • 
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2. Any society incorporated as aforesaid shall cease to be incorporated 
with the Institute in case the number of the members of the said sooiety 
shall at any time become less than twenty-five, or the amount of money 
annually subscribed by such members shall at any time be less 
than £25. 

3. The by-laws of every society to be incorporated as aforesaid shall 
provide for the expenditure of not less than one-third of the annual 
revenue in or towards the formation or support of some local public 
museum or library, or otherwise shall provide for the contribution of not 
less than oue-sixth of its said revenue towards the extension aud main¬ 
tenance of the New Zealand Institute. 

4. Any society incorporated as aforesaid which shall in any one year 
fail to expend the proportion of revenue specified in Regulation No. 3 
aforesaid in manner provided shall from henceforth cease to be incor¬ 
porated with the Institute. 

Public vTiONs. 

5. All papers read before any society for the time being incorporated 
with the Institute shall be deemed to be communications to the Insti¬ 
tute, and then may be published as Proceedings or Transactions of the 
Institute, subject to the following regulations of the Board of the Institute 
regarding publications :— 

(a.) The publications of the Institute shall consist of— 

(1.) A current abstract of the proceedings of the societies 
for the time being incorporated with the Institute, to be 
intituled “ Proceedings of the New Zealand Institute M ; 

(2d And of transactions comprising papers read before the 
incorporated societies (subject, however, to selection as herein¬ 
after mentioned), and of such other matter as the Board of 
Governors shall fiom tirao to lime determine to publish, to 
be intituled “ Transactions of the New Zealand Institute." 

b.) Tho Board of Governors shall determine what papers are to be 
published. 

(c.) Papers not recommended for publication may be returned to their 
authors if so desired. 

(i d .) All papers sent in for publication must be legibly written, type¬ 
written, or printed. 

(e.) A proportional contribution may be required from each sooiety 
towards the cost of publishing Proceedings and Transactions 
of the Institute. 

(/.) Each incorporated society will be entitled to receive a propor¬ 
tional number of copies of the Transactions and Proceedings 
of the New Zealand Institute, to be from time to time fixed 
by the Board of Governors. 

Management of the Fjkopkkty ok the Institute. 

6. All property accumulated by or with funds derived from incor¬ 
porated societies, and placed in charge of the Institute, shall be vested 
in the Institute, and be used and applied at the discretion of the Board of 
Governors for public advantage, in like manner with any other of the 
property of the Institute. 

7. AH donations by societies, public Departments, or private indi¬ 
viduals to the Institute shall be acknowledged by a printed form of 
receipt and shall be entered in the books of the Institute provided for 
that purpose, and shall then be dealt with as the Board of Governors may 
direct. 
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Honorary Members. 

8. The Board of Governors shall have power to elect honorary 
members (being persons not residing in the Colony of New Zealand), pro¬ 
vided that the total number of honorary members shall not exceed thirty. 

9. In case of a vacancy in the list of honorary members, each incor¬ 
porated society, after intimation from the Secretary of the Institute, may 
nominate for election as honorary member one person. 

10. The names, descriptions, and addresses of persons so nominated 
together with the grounds on which their election as honorary members 
is recommended, shall be forthwith forwarded to the President of the 
New Zealand Institute, and shall by him be submitted to the Governors 
at the next succeeding meeting. 

General Regulations. 

11. Subject to the New Zealand Institute Act, 1908, and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-laws 
for their own management, and shall conduct their own affaire. 

12. Upon application signed by the President and countersigned by the 
Secretary of any society, accompanied by the certificate required under 
Regulation No. 1, a certificate of incorporation will be granted under 
the seal of the Institute, and will remain in force as long as the fore¬ 
going regulations of the Institute are complied with by the society. 

13. In voting on any subject the President is to have a deliberate as 
well as a casting vote. 

14. The President may at any time call a meeting of the Board, and 
shall do so on the requisition in writing of four Governors. 

15. Twenty-one days* notice of every meeting of the Board shall be 
given by posting the same to each Governor at an address furnished by 
him to the Secretary. 

16. In case of a vacancy in the office of President, a meeting of 
the Board shall be called by the Secretary within twenty-one days to 
elect a new President. 

17. The Governors for the time being resident or present in Wellington 
shall be a Standing Committee for the purpose of transacting urgent 
business and assisting the officers. 

18. The Standing Committee may appoint persons to perform the 
duties of any other office which may become vacant. Any such appoint¬ 
ment Bhall hold good until the next meeting of the Board, when the 
vacanoy shall be filled. 

19. The foregoing regulations may be altered or amended at any 
annual meeting, provided that notice be given in writing to the Secretary 
of the Institute not later than the 30th November. 

The following additional regulations, and amendment to regulations, 
were adopted at a general meeting of the Board of Governors of the New 
Zealand Institute, held at Wellington on the 30th January, 1918, and at 
Christchurch on the 3rd February, 1919. (See New Zealand Gazette, 
No. 110, 4th September, 1919.) 

Regulations governing the Fellowship op the Institute. 

20. The Fellowship of the New Zealand Iustitute shall be an honorary 
distinction for the life of the holder. 
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21. The Original Fellows shall be twenty in number, and shall include 
the past Presidents and the Hutton and Hector Medallists who have held 
their distinctions and positions prior to 3rd February, 1919, and who at 
that date are members of the Institute. The remaining Original Fellows 
shall be nominated as provided for in Regulation 26 (a), and shall be 
elected by the said past Presidents and Hector and Hutton Medallists* 

22. The total number of Fellows at any time shall not be more than 
forty. 

23. After the appointment and election of the Original Fellows, as pro¬ 
vided in Regulation 21, not more than four Fellows shall be elected in any 
one year. 

24. The Fellowship shall be given for research or distinction in soience. 

25. No person shall be elected as Fellow unless he is a British subject 
and has been a member of one of the incorporated societies for three years 
immediately preceding his election. 

26. After the appointment and election of the Original Fellows as pro¬ 
vided in Regulation 21 there shall be held an annual election of Fellows 
at such time as the Board of Governors shall appoint. Such election shall 
be determined as follows :— 

(a.) Each of the incorporated societies at Auckland, Wellington, Christ¬ 
church, and Dunedin may nominate not more than twice as 
many persons as there are vacancies, and each of the other 
incorporated societies may nominate as many persons as there 
are vacanoies. Each nomination must be accompanied by a 
statement of the qualifications of the candidate for Fellowship. 

(6.) Out of the persons so nominated the Fellows resident in New Zea¬ 
land shall select twice as many persons as there are vacancies, if 
so many be nominated. 

(c.) The names of the nominees shall be submitted to the Fellows at 
least six months, and the names selected by them submitted 
to the Governors at least three months, before the date fixed 
for the annual meeting of the Board of Governors at which the 
election is to take place. 

(d.) The election shall be made by the Board of Governors at the annual 
meeting from the persons selected by the Fellows. 

(e.) The methods of selection in subclause (6) and of election in sub¬ 
clause (d) shall be determined by the Board of Governors. 

(/.) The official abbreviation of the title “ Fellow of the New Zealand 
Institute ” shall be “ F.N.ZJnst.” 


Amendment to Regulations. 

Regulation 5 (a) of the regulations published in the New Zealand Gazette 
of the 14th July, 1904, is hereby amended to read:— 

“ (o.) The publications of the Institute shall consist of— 

44 (1.) Such current abstract of the proceedings of the societies 
for the time being incorporated with the Institute as the Board 
of Governors deems desirable; 

“ (2.) And of transactions comprising papers read before the 
incorporated societies or any general meeting of the New Zealand 
Institute (subject, however, to selection as hereinafter mentioned), 
and of suoh other matter as the Board of Governors shall from 
time to time for special reasons in each case determine to publish, 
to be intituled Transactions of the New Zealand Institute . 



Hutton Memorial Fund. 


785 


THE HTJTTON MEMORIAL MEDAL AND RESEARCH FUND. 

Declaration of Trust. 

This deed, made the fifteenth day of February, one thousand nine hundred 
and’nine (1909), between the New Zealand Institute of the one part, and 
the Public Trustee of the other part: Whereas the New Zealand Institute 
is possessed of a fund consisting now of the sum of five hundred and fifty- 
five pounds one shilling (£555 Is), held for the purposes of the Hutton 
Memorial Medal and Research Fund on the terms of the rules and regu¬ 
lations made by the Governors of the said Institute, a copy whereof is 
hereto annexed: And whereas the said money has been transferred to the 
Public Trustee for the purposes of investment, and the Public Trustee 
now holds the same for such purposes, and it is expedient to declare the 
trusts upon which the Bame is held by the Pubho Trustee : 

Now this deed witnesseth that the Public Trustee shall hold the said 
moneys and all other moneys which shall be handed to him by the said 
Governors for the same purposes upon trust from time to time to invest 
the same upon such securities as are lawful for the Publio Trustee to 
invest on, and to hold the principal and inoome thereof for the purposes 
set out in the said rules hereto attached. 

And it is hereby declared that it shall be lawful for the Public Trustee 
to pay all or any of the said moneys, both principal and interest, to the 
Treasurer of the said New Zealand Institute upon being directed so to do 
by a resolution of the Governors of the said Institute, and a letter signed 
by the Secretary of the said Institute enclosing a copy of such resolution 
certified by him and by the President as correct shall be sufficient 
evidence to the Public Trustee of the due passing of such resolution: 
And upon receipt of such letter and copy the receipt of the Treasurer for 
the time being of the said Institute shall be a sufficient discharge to the 
Publio Trustee: And in no case shall the Public Trustee be concerned to 
inquire into the administration of the said moneys by the Governors of 
the said Institute. 

As witness the seals of the said parties hereto, the day and year 
hereinbefore written. 

Resolutions of Board of Governors. 

Resolved by the Board of Governors of the New Zealand Institute 
that— 

1. The funds placed in the hands of the Board by the committee of 
subscribers to the Hutton Memorial Fund be called “The Hutton 
Memorial Research Fund," in memory of the late Captain Frederick 
Wollaston Hutton, F.R.S. Such fund shall consist of the moneys sub¬ 
scribed and granted for the purpose of the Hutton Memorial, and all 
other funds which may be given or granted for the same purpose. 

2. The funds shall be vested in the Institute. The Board of 
Governors of the. Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust-moneys 

8, A sum not exceeding £100 shall be expended in procuring a bronze 
medal to be known as “ The Hutton Memorial Medal.” 
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4. The fund, or such part thereof as shall not be used as aforesaid, 
shall be invested in such securities as aforesaid as may be approved of by 
the Board of Governors, and the interest arising from suon investment 
shall be used for the furtherance of the objects of the fund. 

5. The Hutton Memorial Medal shall be awarded from time to time 
by the Board of Governors, in accordance with these regulations, to 
persons who have made some noticeable contribution in connection with 
the zoology, botany, or geology of New Zealand. 

6. The Board shall make regulations setting out the manner in which 
the funds shall be administered. Such regulations shall oonform to the 
terms of the trust. 

7. The Board of Governors may, in the manner prescribed in the 
regulations, make grants from time to time from the accrued interest to 
persons or committees who require assistance in prosecuting researches 
m the zoology, botany, or geology of New Zealand. 

8. There shall be published annually in the Transactions of the 
New Zealand Institute the regulations adopted by the Board as afore¬ 
said, a list of the recipients of the Hutton Memorial Medal, a list of the 
persons to whom grants have been made during the previous year, and 
also, where possible, an abstract of researches made by them. 


Regulations under which the Hutton Memorial Medal shall be 

AWARDED AND THE RESEARCH FUND ADMINISTERED. 

1. Unless in exceptional circumstances, the Hutton Memorial Medal 
shall be awarded not oftener than once in every three years; and in no 
case shall any medal be awarded unless, in the opinion of the Board, 
some contribution really deserving of the honour has been made. 

2. The medal shall not be awarded for any research published previous 
to the 31st December, 1906. 

3. The research for w hich the medal is awarded must have a distinct 
bearing on New Zealand zoology, botany, or geology. 

4. The medal shall be awarded only to those who have received the 
greater part of their education in New Zealand or who have resided in 
New Zealand for not less than ten years. 

5. Whenever possible, the medal shall be presented in some public 
manner. 

6. The Board of Governors may, at any annual meeting, make grants 
from the accrued interest of the fund to any person, society, or commit¬ 
tee for the encouragement of research in New Zealand zoology, botany, 
or geology. 

7. Applications for such grants shall be made to the Board before the 
30th September. 

8. In making such grants the Board of Governors shall give preference 
to such persons as are defined in regulation 4. 

9. The recipients of such grants shall report to the Board before the 
31st December in the year following, showing in a general way how the 
grant has been expended and what progress has been made with the 
research. 

10. The results of researches aided by grants from the fund shall, 
where possible, be published in New Zealand. 

11. The Board of Governors may from time to time amend or alter 
the regulations, such amendments or alterations being in all cases in con¬ 
formity with resolutions 1 to 4. 
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Award of the Hutton Memorial Medal. 

1911. Professor W. B. Benham, D.Sc.. F.R.S., University of Otago— 
For researches in New Zealand zoology. 

1914. Dr. L. Cockayne, F.L 8., F R.S.— For researches on the 
ecology of New Zealand plants. 

1917. Professor P. Marshall, M.A , D.Sc.—For researches in New 
Zealand geology. 

1920. Rev John E. Holloway, D.Sc.—For researches in New Zealand 
pteridophytic botany. 

1923. J. Allan Thomson, M.A., D.Sc., F.G.S., F.N.Z.Inst --For 
researches in geology. 

Grant from the Hutton Memorial Research Fund 

1919 Miss M. K. Mestayei—£10, for work on the New Zealaud 
Mollusca. 

1923. Professor P. Marsnall, M.A., D.Sc., F.N.Z.Inst.—£40, for 
study of Upper Cretaceous ammonites of New Zealand. 


HECTOR MEMORIAL RESEARCH FUND. 

Declaration of Trust. 

This deed, made the thirty-first day of July, one thousand nine hundred 
and fourteen, between the New Zealand Institute, a body corporate 
duly incorporated by the New Zealand Institute Act, 1908, of the one 
part, and the Public Trustee of the other part: Whereas by a declara¬ 
tion of trust dated the twenty-Bevcnth day of January, one thousand 
nine hundred and twelve, after reciting that the New Zealand Institute 
was possessed of a fund consisting of the sum of £1,045 10 b. 2d., held 
for the purposes of the Hector Memorial Research Fund on the terms of 
the rules and regulations therein mentioned, which said moneys had been 
handed to the Public Trustee for investment, it was declared (inter alia) 
that the Public Trustee should hold the said moneys and all other moneys 
which should be handed to him by the said Governors of the Institute 
for the same purpose upon trust from time to time, to invest the same 
in the common fund of the Public Trust Office, and to hold the principal 
and income thereof for the purposes set out in the said rules and regula¬ 
tions in the said deed set forth: And whereas the said rules and regu¬ 
lations have been amended by the Governors of the New Zealand Institute, 
and &b amended are hereinafter set forth: And whereas it is expedient 
to declare that the said moneys are held by the Public Trustee upon the 
trusts declared by the said deed of trust and for the purposes set forth 
in the said rules and regulations as amended as aforesaid: 

Now this deed witnesseth and it is hereby declared that the Public 
Trustee shall hold the said moneys and all other moneys which shall be 
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handed to him by the said Governors for the same purpose upon trust 
from time to time to invest the same in the common fund of the Public 
Trust Office, and to hold the principal and income thereof for the pur¬ 
poses set out in the said rules and regulations hereinafter set forth: 

And it is hereby declared that it shall be lawful for the Public 
Trustee to pay, and he shall pay, all or any of the said moneys, both 
principal and interest, to the Treasurer of the said New Zealand Insti¬ 
tute upon being directed to do so by a resolution of the Governors of 
the said Institute, and a letter signed by the Secretary of the said Insti¬ 
tute enclosing a copy of such resolution certified by him and by the 
President as correct shall be sufficient evidence to the Publio Trustee 
of the due passing of such resolution : And upon reoeipt of such letter 
and copy the receipt of the Treasurer for the time being of the said 
Institute shall be a sufficient discharge to the Publio Trustee: And in 
no oase shall the Public Trustee be concerned to inquire into the adminis¬ 
tration of the said moneys by the Governors of the said Institute. 

Ab witness the seals of the said parties hereto, the day and year first 
hereinbefore written. 


Rules and Regulations made by the Governors of the New Zealand 
Institute in relation to the Hector Memorial Research Fund . 

1. The funds placed in the hands of the Board by the Wellington 
Hector Memorial Committee be called u The Hector Memorial Research 
Fund,” in memory of the late Sir James Hector, K.C.M.G., F.R.S. 
Ihe objeot of such fund Bhall be the encouragement of scientific research 
in New Zealand, and Buoh fund shall consist of the moneys subscribed 
and granted for ihe purpose of the memorial and all other funds which 
may be given or granted for the same purpose. 

2. The funds shall be vested in the Institute. The Board of Go¬ 
vernors of the said Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust-moneys. 

3. A sum not exceeding one hundred pounds (£100) shall be expended 
in procuring a bronze medal, to be known as the Hector Memorial Medal. 

4. The fund, or Ruch part thereof as shall not be used as aforesaid, 
shall be invested in such securities as may be approved by the Board 
of Governors, and the interest arising from such investment shall be 
used for the furtherance of the objects of the fund by providing thereout 
a prise for the encouragement of such scientific research in New Zealand 
of such amount as the Board of Governors shall from time to time 
determine. 

5. The Hector Memorial Medal and Prize shall be awarded annually 
by the Board of Governors. 

6. The prize and medal shall be awarded by rotation for the follow¬ 
ing subjects, namely—(1^ Botany, (2) chemistry, (8) ethnology, (4) geo¬ 
logy, (5) physics (including mathematics and astronomy), (6) soology 
(including animal physiology). 

In eaoh year the medal and prize shall be awarded to that investi¬ 
gator who, working within the Dominion of New Zealand, shall in the 
opinion of the Board of Governors have done most towards the ndvanoe- 
inent of that branch of science to which the medal and prize are in such 
year allotted. 

7. Whenever possible the medal shall be presented in some public 
manner. 



Hector Memorial Research Fund. 


789 


Awabd of thb Hbotob Memorial Research Fund. 

1912. L. Cockayne, Ph.D,, F.L.8., F.R.S.—For researches in New 

Zealand botany. 

1913. T. H. Easterfield, M.A., Ph.D.—For researches in chemistry. 

1914. Elsdon Best—For researches in New Zealand ethnology. 

1915. P. Marshall, M.A. f D.8c. t F.G.S.—For researches in New 

Zealand geology. 

1916. Sir Ernest Rutherford, F.R.S.—For researches in physios. 

1917. Charles Chilton, M.A., D.Sc.,F.L.S.,C.M.Z.S.—For researches 

in zoology. 

1918. T. F. Cheeseman, F.L.S., F.Z.S.—For researches in New 

Zealand systematic botany. 

1919. P. W. Robertson—For researches in chemistry. 

1920. S. Percy Smith—For researches in New Zealand ethnology. 

1921. R. Speight, M.A., M.Sc., F.G.S.—For work in New Zealand 

geology. 

1922. C. Coleridge Farr, D.Sc.—For research in physical science, 

and more particularly work in connection with the mag¬ 
netic survey of New Zealand. 

1923. G. V. Hudson, F.E.S., F.N.Z.Inst.- For researches in New 

Zealand entomology. 

1924. D. Petrie, M.A., F.N.Z.Inst.—For researches in New Zealand 

botany. 


REGULATIONS FOR ADMINISTERING THE GOVERNMENT 
RESEARCH GRANT.* 

All grants shall be subject to the following conditions, and each grantee 
shall be duly informed of these conditions:— 

1. All instruments, specimens, objects, or materials of permanent value, 
whether purchased or obtained out of or by means of the grant, or supplied 
from among those at the disposal of the Institute, are to be regarded, unless 
the Research Grants Committee decide otherwise, as the property of the 
Institute, and are to bo returned by the grantee, for disposal according to 
the orders of the committee, at the conclusion of his research, or at such 
other time as the committee may determine. 

2. Every one receiving a grant shall furnish to the Research Grants 
Committee, on or before the 1st January following upon the allotment of 
the grant, a report (or, if the object of the grant be not attained, an in¬ 
terim report, <o be renewed at the same date m each subsequent year until 
a final report can be furnished or the committee dispense with further 
reports), containing (a) a brief statement showing the results arrived at 
or the stage which the inquiry has reached ; (h) a general statement of the 
expenditure incurred, accompanied, as far as is possible, with vouchers ; 
(c) a list of the instrum nts, specimens, objects, or materials purchased or 
obtained out of the grant, or supplied by the committee, which are at 
present in his possession; and (d) references to any transactions, journals, 
or other publications in which results of the research have been printed. 
In the event of the grantee failing to send in within three months of 
the said 1st January a report satisfactory to the committee he may be 
required, on resolution of the Board of Governors, to return the whole of 
the sum allotted to him. 

* In addition to these regulations the Standing Committee is also bound by oertain 
resolutions which appear on page 636 of volume 49, Trans. N.Z. Inst, and which grantees 
are also bound to observe. 
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3. Where a grant is made to two or more persons acting as a committee 
for the purpose of carrying out some research, one member of the said 
committee shall assume the responsibility of furnishing the report and 
receiving and disbursing the money. 

4. Papers in which results are published that have been obtained 
through aid furnished by the Government grant should contain an acknow¬ 
ledgment of that fact. 

5. Every grantee shall, before any of the grant is paid to him, be 
required to sign an engagement that lie is prepared to carry out the general 
conditions applicable to all grants, as well as any conditions which may 
be attached to his particular grant. 

6. In cases where specimens or preparations of permanent value are 
obtained through a grant the committee shall, as far as possible, direct that 
such specimens shall be deposited in a museum or University college within 
the province where the specimens or material were obtained, or in which 
the grantee has worked. The acknowledgment of the receipt of the speci¬ 
mens by such institution shall fully satisfy the claims of the Institute. 

7. In oases where, after completion of a research, the committee directs 
that any instrument or apparatus obtained by means of the grant shall be 
deposited in an institution of higher learning, such deposit shall be subject 
to an annual report from the institution in question as to the condition of 
the instrument or apparatus, and as to the use that has been made of it. 

Research Grants made for Period ending December, 1923. 
Through the Auckland Institute : 

Professor F. P. Worley, £25 for chemistry of the essential oils and other 
products of the New Zealand flora. 

Through the Wellington Philosophical Society :— 

Dr. (\ E. Adams, £20 for completing purchase of astronomical instruments. 
Mr. F. Foster, £25 for collating the notes and manuscripts of the late 
Sir D. E. Hutchins. 

Mr. II. Hamilton, £30 for research on the cave fauna of New Zcalaud. 
Mr. E. K. Lomas, £25 for research on the intelligence of school-children. 
Dr. E. Marsden, £100 for investigating the Taupo earthquakes. 

Mr. J. G. Myers, £10 for research on New Zealand Ilemiptera. 

Through the Philosophical institute of Canterbury: 

Dr. H, H. Allan, £30 for research on economic strains in rye-grasses and 
cocksfoot. 

Dr. (\ Farr, £30 for research on the relationship of radium-emanation 
and goitre. 

Through the Otago Institute :— 

Mr. H. J. Finlay, £10 for researches in palaeontology. 

Professor J. K. Inglis, £25 for research on essential oils of native plants. 

Through the Wanganui Philosophical Society 

Dr. P. Marshall, £50 for research on Upper Cretaceous fauna of New 
Zealand. 

N.B.—The above grants were made from moneys refunded by other 
grantees. 


THE CARTER BEQUEST. 

For extracts from the will of Charles Rooking Carter sea vol. 48 , 1916 , 
pp. 565-66. 
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NEW ZEALAND INSTITUTE, 
1923. 


ESTABLISHED UNDER AN AOT OF THE GENERAL ASSEMBLY OF NEW ZEALAND 
INTITULED THE NEW ZEALAND INSTITUTE ACT, 1867; RECONSTITUTED BY 
AN ACT OF THE GENERAL ASSEMBLY OF NEW ZEALAND INTITULED THE 
NEW ZEALAND INSTITUTE ACT, 1903, AND CONTINUED BY THE NEW ZEALAND 
INSTITUTE ACT, 1906. 


BOARD OF GOVERNORS. 

EX OFFICIO. 

His Excellency the Governor-General. 

The Horf. the Minister of Internal Affairs. 

NOMINATED BY THE GOVERNMENT. 

Dr. Charles Chilton, F.L.8., C.M.Z.S , F.N.Z.inst. (reappointed Decem¬ 
ber, 1922); Dr. J. Allan Thomson, F.G.S., F.N.Z.inst. (reappointed 
December, 1921); Mr. B. C. Aston, F.I.O., F.C.S., F.N.Z.inst. (re¬ 
appointed December, 1921); Dr. Leonard Cockayne, F.B.S., F.L.8., 
F.N.Z.inst. (reappointed December, 1922). 

ELECTED BY AFFILIATED SOCIETIES, 1991. 

Professor E. Marsden, D.Sc., 

Wellington Philosophical Society ... Cotton, D.Sc., 

F.G.S., F.N.Z.inst. 

Professor H. W. Segar, M.A., 

Auckland Institute ... ... ... - Ph.D., F.N Z.Inst. 

Professor F. P. Worley, D.Sc. 

F. W. Hilgendorf, M.A.,D.Rc„ 

Philosophical Institute of Canterbury... F.N.Z.inst. (elected 1922). 

Mr. A. M. Wright, A.I.C.,F.C.S. 

Hon. G. M. Thomson, F.L.S., 

Otago Institute ... ... ... • F.N.Z.inst., M.L.C. 

(Mr. W. G. Howes, F.E.S. 

Hawke’s Bay Philosophical Institute ... Mr. H. Hill, B.A., F.G.S. 

Nelson Institute ... ... ... B. J. Tillyard, M.A., D.Sc., 

F.L.S., F.E.S. 

Manawatu Philosophical Society ... Mr. M. A. Eliott. 

Wanganui Philosophical Society P. Marshall, M.A., D.Sc., 

F.G.S., F.N.Z.inst. 

Poverty Bay Institute ... ... Ven. Archdeacon H. W. 

Williams, M.A. 
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OFFIOERS FOR THE YEAR 1998. 


President : Professor H. B. Kirk, M.A., F.N.Z.Inst. 

Hon. Treasurer : Mr M. A. Eliott. 

Hon. Editor : Mr. Johannes G. Andersen, F.N.Z.Inst. 

Hon. Librarian : Professor G. A. Cotton, D.Se., P.G.8., F.N.Z.Inst. 

Hon. Secretary : Mr. B. C. Aston, F.I.C., F.C.S., F.N.Z.Inst. 
(Box 40, Post-offioe, Wellington). 

Hon. Returning Officer : Professor H. W. Segar, M.A., Ph.D., 

F.N.Z.Inst. 


AFFILIATED SOCIETIES, 1923-98. 


Name of Society. Secretary'! Name and Address. Date of Affiliation. 


Wellington Philosophical E. K. Lomas, Training College, 10th June, 1868. 
Sooiety Kelburn, Wellington i 

Auckland Institute . . T. F. Cheeseman, Auckland In- 1 10th June, 1868. 

Btitute and Museum, Auckland 1 

Philosophical Institute of 0. E. Foweraker, Canterbury 22nd Ootober, 1868. 
Canterbury College, Christohurch. 

Otago Institute .. .. Wm. Martin, Musselburgh Rise, 18th Ootober, 1869. 

Dunedin » ( 

Hawke’s Bay Philosophical C. F. H. Pollook, P.O. Box 801, j 81st March, 1876. 
Institute Napier 

Nelson Institute •• .. Mrs. Margaret Graham, Nelson j 20th Deoember, 1888. 

Manawatu Philosophical Chas. T. Salmon, P.O. Box 298, | 6th January, 1906. 
Sooiety PalmerBton North I 

Wanganui Philosophical J. P. Williamson, P.O. Box 171, 2nd Deoember, 1911. 
Sooiety Wanganui 

Poverty Bay Institute .. John Mouat, Gisborne .. let February, 1919. 
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NEW ZEALAND INSTITUTE, 

1924 . 


ESTABLISHED UNDER AN AOT OF THE GENERAL ASSEMBLY OF NEW ZEALAND 
INTITULED THE NEW ZEALAND INSTITUTE AOT. 1807; RECONSTITUTED BY 
AN AOT OF THE GENERAL ASSEMBLY OF NEW ZEALAND INTITULED THE 
NEW ZEALAND INSTITUTE ACT, 1008, AND CONTINUED BY THE NEW ZEALAND 
INSTITUTE ACT, 1906 


BOABD OF GOVERNORS. 

EX OFFICIO. 

His Excellency the Governor-General. 

The Hon. the Minister of Internal Affairs. 

NOMINATED BY THE GOVERNMENT. 

Dr. Charles Chilton, F.L.8., C.M.Z.S., F.N.Z.lnst. (reappointed Decem¬ 
ber, 1922); Dr. J. Allan Thomson, F.G.S., F.N.Z.lnst. (reappointed 
December, 19538); Mr. B. C. Aston, F.I.C., F.C.8., F.N.Z.lnst. 
(reappointed December, 1923); Dr. Leonard Cockayne, F.R.S., 
F.L.8., F.N.Z.lnst (reappointed Deoember, 1922). 

ELECTED BY AFFILIATED SOCIETIES, 1938. 

Mr. G. V. Hudsou, F.E.8., 

Wellington Philosophical Society ... ■ Mr F N p Z I G 8t- Morgan, M.A., 

F.G.S., F.N.Z.lnst. 

Professor H. W. Segar, M.A., 

Auckland Institute... ... ... • Ph.D., F.N.Z.lnst. 

Professor F. P. Worley, D.Sc. 

| Professor C. Coleridge Farr, 

Philosophical Institute of Canterbury... Wright, N A.LC^ 

( F.C.S. 

Hon. G. M. Thomson, F.L.S., 

Otago Institute ... ... ... - F.N.Z.lnst., M.L.C. 

* (Professor J. Malcolm, M.D. 

Hawke's Bay Philosophical Institute ... Mr. H. Hill, B.A., F.G.S. 

Nelson Institute ... ... ... Professor T. H. Easterfield, 

M.A., Ph.D., F.I.C., F.N.Z. 
Inst. 

Manawatu Philosophical Society ... Mr. M. A. Eliott. 

Wanganui Philosophical Society ... P. Marshall, M.A., D.So., 

F.G.8., F.N.Z Inst. 
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OFFICERS FOR THE TEAR 1934. 

President: Dr. P. Marshall, M.A., F.G.8., F.N.Z.Inst. 

Hon. Treasurer: Mr. M. A. Eliott. 

Hon. Editor : Mr. Johannes G. Andersen, F.N.Z.Inst. 

Hon. Librarian : Professor H. B. Kirk, M.A., F.N.Z.Inst. 

Hon. Secretary: Mr. B. C. Aston, F.I.C., F.C.S., F.N.Z.Inst. 
(Box 40, Post-offioe, Wellington.) 

Hon. Returning Officer : Professor H. W. Segar, M.A., Ph.D., 

F.N.Z.Inst. 


AFFILIATED SOCIETIES, 1928-24. 


Name of Society. 


Wellington Philosophical 
Sooiety 

Auckland Institute 


Philosophical Institute of 
Canterbury 

Otago Institute .. 


Hawke’s Bay Philosophical 
Institute 

Kelson Institute .. 

Manawatu PhiloBophioal 
Sooiety 

Wanganui Philosophical 
8ociety 


Secretary’s Name and Address. 


I E. K. Lomas, Training College, 
Kelburn, Wellington 

(Acting) L. T. Griffin, The 
Museum, Auckland 

C. E. Foweraker, Canterbury 
College, Christchurch 

F. H. MeI)owall, Knox College, 
Dunedin 

C. F. H. Pollock, P.O. Box 801, 
Napier 

I Mis. Margaret Graham, Nelson 

Ohas. T. Salmon, P.O. Box 29S, 
Palmerston North 

J. P. Williamson, P.O. Box 171, 
Wanganui 


Date of Affiliation. 

10th June, 1868. 

10th June, 1868. 

22nd Ootober, 1868. 

18th October, 1869. 

81st Maroh, 1876. 

20th December, 1888. 
6th January, 1905. 

2nd December, 1911. 
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FORMER MANAGER AND EDITOR. 

[Undkb the New Zealand Institute Aot, 1867.J 

1867-1903. 

Heotor, Sir James, M.D., K.C.M.G., F.R.8. 


PAST PRESIDENTS. 
1903-4. 

Hutton, Captain Frederiok Wollaston, F.R.8. 


1905-6. 

Heotor, Sir Jamaa, M.D. K.C.M.O., F.R.8. 

1907-8. 

Thomson, George Maloolm, F.L.8. 

1909-10. 

Hamilton, A. 

1911-12. 

Cheeseman, T. F., F.I..S.. F.Z.8. 

1913-14. 

Chilton, C., M.A., D.Sc., LL.D., F.L.S., C.M.Z.8. 

1915. 

Petrie, D., M.A., Ph.D. 


1916-17. 

Benham, W. B., M.A., D.Sc., F.Z.S., F.H.S. 

1918-19. 

Cookayne, L., Ph.D., F.R.8.. F.L.S., F.N.Z.lnet, 

1920-21. 

Basterfleld, T. H., M.A., Ph.D., F.N.Z.lnet. 

1922-23. 

Kirk, H. B„ M.A., F.N.Z.lnet. 
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HONORARY MEMBERS. 

Elected 

Bateson, Professor W., F.R.S., Merton, Surrey, England 1916 

Beddard, F. B., D.So. t F.R.S., Zoologioal Society, London .. 1906 

Bragg, Professor W. H., F.R.S., University of London .. 1929 

Chree, Charles, M.A., D.So., LL.D., F.B.S., Kew Observatory, London 1924 

David, Professor T. Edgeworth, P.R.S., C.M.G., Sydney University .. .. 1904 

Davis, Professor W. Morris, Harvard University, Cambridge, Mass., U.8.A. .. 1919 

Dendy, Dr. A., F.R.S., King's College, University of London, England . ♦ 1907 

Diels, Professor L., Ph D , University of Marburg .. 1907 

Einstein, Professor Albert, University of Berlin, Germany .. 1924 

Fraser, Sir J. G., D.C.L., No. 1 Briok Court, Temple, London, E.C. 4 .. .. 1920 

Goebel, Professor Dr. Carl von, University of Munich .. .. .. 1901 

Goodale, Professor G L., M.D., LL.D., Harvard University, Cambridge, 1891 

Mass., U.8.A. 

Gregory, Professor J. W., D.Sc., F.R.S., F.G.S., University, Glasgow .. .. 1920 

Hall, Sir A. D. v M.A., K.C.B., F.R.S., Ministry of Agriculture, London .. 1920 

Has we 11, Professor W. A., F.R.8, Mimihau, Wool I ah r a Point, Sydney .. 1914 

Hedley, Charles, F.L.8., Australian Museum, Sydney .. .. 1924 

Hemsley, Dr. W. Hotting, F.R.8., Kew Lodge, Bt. Peter's Road, Broadetairs, 1913 

Kent, England 

Rlotz, Professor Otto J., 437 Albert Street, Ottawa, Canada . • .. .. 1903 

Liversidge, Professor A., M.A., F.R.S., Fieldhead, Ooombe Warren, Kingston 1890 
Hill, England 

Mansart, Professor Jean, University of Brnssels, Belgium 1916 

Mawson. Sir Douglas. B.E., D.So., The University, Box 498, Adelaide .. 1920 

Mellor, Joseph William, D.So. (N.Z.), Sandon House, Regent Street, Stoke- 1919 
on-Trent, England 

Meyriok, E., B.A., F.R.S., Marlborough College, England .. .. 1907 

Nordstedt, Professor Oito, Ph.D., University of Lund, 8weden .. 1890 

Rutherford, Professor Sir E„ D.Sc., 7.R.S., F.N.Z.Inst., Nobel Laureate, 1904 
Cambridge, England 

Bars, Professor G. O., University of Christiania, Norway .. 1902 

Stabbing, Rev. T. R. R., F.R.8., Tunbridge Wells, England. 1907 t 


Tbiselton-Dyer, Sir W. T., K.O.M.G., O.I.E., LL.D., M.A., F.R.S., Witoombs, 1894 
Gloucester, England 

Woods, Henry, M.A., F.R.S., F.G.S., University, Cambridge .. 


.. 1920 
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FORMER HONORARY MEMBERS. 


Agardh, Dr. J. G. 

Agassis, Professor Louis .. 

Arbor, E. A. Newell, M.A., So.D., 

F. G.8., F.L.8. 

Avebury, Lord, P.O., F.K.8. 

Baird, Professor Spencer F. 

Balfour, Professor I. Bayley, F.R.8. 
Beneden, Professor J. P. van 
Berggren, Dr. 8. 

Bowen, Sir George Ferguson, 

G. O.M.G. 

Brady, G. 8., D.8o., F.H.8. 

Bruco, Dr. W. 8. 

Carpenter, Dr. W. B., C.B., F.R.S. 
Clarke, Rev. W. B., M.A., F.R.S. .. 
Codrington, Rev. R. H., D.D. 
Darwin, Charles, M.A., F.R.S. 
Darwin, Sir George, F. K.8. 

Davis, J. W., F.G.8., F.L.8. 

Drury, Captain Byron, R.N. 

Ellery, Robert L. J., F.R.S. 
Etheridge, Professor R., F.R.S. .. 
Ettingshausen, Baron von 

Eve, H. W., M.A. 

Filhol, Dr. H. 

Finsoh, Professor Otto, Ph.D. 
Flower, Professor W. H., F.R.S. .. 
Garrod, Professor A. H., F.R.8. .. 


Elected Elected 

1900 I Howes, G. B., LL.D., F.R.S. .. 1901 

1870 ! Huxley, Thomas H., LL.D., F.R.8. 1872 
1914 i Langley, S. P. .. .. .. 1896 

Lindsay, W. Lauder, M.D., F.R.8.E. 1871 

1900 j Lydekker, Riohard, P.R.8. .. 1896 

1977 Lyell, Sir Charles, Bart., I) C.l,., 1878 
1914 F.R.S. 

1868 MoCoy, Professor Sir F., K.C.M.G., 1888 
1876 ' D.So., F.R.S. 

1873 1 McLaohlan, Robert, F.L.S. 1874 

Massee, George, F.L.S , F.R.M.8. 1900 

1906 Milne, J., F.R.S. .. .. 1906 

1910 Mitten, William, F.R.S.1895 

1883 | The Most Noble the Marquis of Nor- 1880 
Igyg manby, G.C.M.G. 

1804 I Mueller, Ferdinand vou, M.D., 1870 

* F.R.S., C.M.G. 

1909 ! MtUler ’ Profe88 ° r Max, P - R -S* • • 1878 

1891 1 * ^ewton, Alfred, F.R S. .. 1874 

l Owen, Professor Riohard, F.R.8. .. 1870 

1870 i 

loou Piokard-Cambridge, Rev. O., M.A., 1873 
1888 l F.R.S., O.M.Z.S. 

1876 Riohards, Rear-Admiral G. H. .. 1870 
1888 Riley, Professor O. V.1890 

1901 Rolleeton, Professor G..M.D..F.R.8. 1875 
1876 Sclater, P. L., M.A., Ph.D., F.R.S. 1875 

1870 | Sharp, Dr. D.- 1877 

1870 Sharp, Richard Bowdler, M.A., 1885 
1878 F.R.S. 


Gray, J. E., Ph.D., F.R.S. 

Gray, Professor Asa 
Grey, Sir George, K.O.B. 

Gtinther, A.D, M.., M.A., Ph.D., 

F.R.S* 

Hoohitetter, Dr. Ferdinand von .. 

Hooker, Sir J. D., G.C.S.L, O.B., 
M.D., F.R.S., O.M. 


1871 j Stokes, Vice-Admiral J. L. 

1885 Tenison-WoodB, Rev. J. E., F.L.S. 

1872 Thomson, Professor Wyville, F.R.S. 
1878 Thomson, Sir William, F.R.S. 

Wallaoe, Sir A. R., F.R.S., O.M... 

1870 Weld, Frederick A., C.M.G. 

1870 


1872 

1878 

1874 

1888 

1885 

1877 
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FELLOWS OF THE NEW ZEALAND INSTITUTE. 

Okuuxal Fellows. 

(See New Zealand Gazette , 20th November, 1910.) 

Aston, Bernard Cracroft, F.I.C., F.G.S. 

•JBenham, Professor William Blaxland, M.A., D.Sc., F.R.S., F.Z.S. 
fBest, Elsdon. 

*tCheeseman, Thomas Frederick, F.L.S., F.Z.S. g 

♦fChilton, Professor Charles, M.A., D.Sc., LL.D., M.B., O.M., F.L.S., C.M.Z S 
•fJCoekayne, Leonard, Ph.D., F.R.S., F.L.S. 
tEasterfiold, Professor Thomas Hill. M.A., Ph.D. F.I.U., F.C.S. 

Farr, Professor Clinton Coleridge, D.Sc., F.P.S.L., Assoo.M.Inst.O.E. 
Hogbon. George, C.M.G., M.A., F.G.S. § 

Hudson, George Vernon, F.E.S. 

Kirk, Professor Harry Borrer, M.A. 

Marshall, Patrick, M.A., D.Sc., F.G.S., F.R.G.S., F.E.S. 

•Petrie, Donald, M.A., Ph.D. 

tRuthorford, Sir Ernest, Kt., F.R.S., D.Sc., Ph.D., LL.D. 

Segar, Professor Hugh William, M.A. 

Smith, Stephenson Percy, F.R.O.S. g 
Speight, Robert, M.A., M.Sc., F.G.S. 

Thomas, Professor Algernon Phillips Withiel, M.A., F.L.S. 

•Thomson, Hon. George Malcolm, F.L.S., M.L.C 
Thomson, James Allan, M.A., D.Sc., A.O.S.M., F.G.S 


Fellows elicited, 1921 . 

Cotton, Charles Andrew, D.Sc., A.O.S.M., F G.S. 

Hilgendorf, Frederick William, B.A., D.Sc. 

Holloway, Rev. John Ernest, L.Th., D.Sc. 

Park, Professor James, M.Am.lnst.M.E., M.Inst.M.M., F.G.S. 

Fellows elected, 1922 . 

Laing, Robert Maloolm, M.A., B.So. 

Marsden, Ernest, D.So., F.R.A.S. 

Morgan, Percy Gates, M.A., F.G.S., A.O.S.M. 

Somtnerville, Dunoan McLaren Young, M.A., D.Sc., F.R.S.E. 

Fellows elected, 1923 . 

Williams, Yen. Archdeacon Herbert William, M.A. 

Andersen, Johannes Carl. 

Fellows elected, 1924 . 
Smith, William Herbert Guthrie. 

Tillyard, Robin John, M.A., D.Sc., So.D., F.L.S., F.E.S. 


• Past President. 


t Hertor MrclnllUt. 


t Hutton Medalllet. 


| Deceased. 
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ORDINARY MEMBERS. 


WELLINGTON PHILOSOPHICAL SOCIETY. 

I* Life Member*.] 


Aokland, K. VV., P.O. Box 928, Wellington. 

Adams, C. E., D.Sc., A.I.A. (London), 
F.R.A.S., Hector Observatory, Wellington. 

Adkin, G. L., Queen Street, Levin. 

Andersen, Johannes C. t F.N.Z.Inst., Alex¬ 
ander Turnbull Library, Bowen Street, 
Wellington. 

Anderson, W. J., M.A., LL.l)., 31 Shannon 
Street, Wellington. 

Andrew, K. L., -Dominion Laboratory, Wel¬ 
lington. 

Aston, B. C., F.I.C., F.C.S., F.N.Z.Inst., 
Dominion Laboratory, Wellington. 

Atkinson, K. H., 71 Fairlie Terrace, Kelburn. 

Baillie, H., Public Library, Wellington. 

Baldwin, E. S., 215 Lambton Quay, Wel¬ 
lington. 

Baldwin, —, Inspector of Machinery, Wel¬ 
lington. 

Balnea vis, H. li. H., Parliament BuildingB, 
Wellington. 

Barwell, J. S., Chatham Islands. 

Bates, D. C. f Meteorological Office, Wellington. 

Beckett, Peter, Paraparaumu. 

Bell, E. D., Panama Street, Wellington. 

Bennett, Francis, Queen Alexandra Street, 
Khandallah. 

Berry, C. G. G., Railway Buildings, Welling¬ 
ton. 

Best, Elsdon, F.N.Z.Inst., Dominion Musoum, 
Wellington. 

Birks, L., B.Sc., Assoc.M.Inst.UE.,A.M.l.E.E. f 
Public Works Department, Wellington. 

Blair, David K., M.T.Meeh.E., 9 Drey Street, 
Wellington. 

Bradshaw, G. B., Box 803, Wellington. 

Brandon, A. de B., B.A., Featherston Street, 
Wellington. 

Brent, H. C. f Laboratory, G.P.O., Wellington. 

Brodrick, T. N., care of F. J. Slade-GuUy, 
Lichfield, via Putaruru. 

Buick, T. Lindsay, Press Association, Box 
Iff 14, Wellington. 

Caohemaillet E. D., care of Harbour Board, 
Wellington. 

Cameron, Dr. R. A., 148 Willis Street, Wel¬ 
lington. 

Chamberlin, T. Chamberlin, (''rescent Road, 
Khandallah. 

Chapman, Miss Frederick, Wellington. 

Chapman, Martin, K.C., Brandon Street, 
Wellington. 

Cobeldick, W., Tourist Department, Rotorua. 


j Cockayne, A. H., Agricultural Department, 
Wellington. 

Cockayne, L., Ph.D., F.L.S., F.R.S., 

F.N.Z.Inst., Ngaio, Wellington. 

Cockcroft, T., Bank of New Zealand, Te Aro. 

Cotton, (\ A., D.Se., F.G.S., F.N.Z.Inst., 
Victoria University College, Wellington. 

Coventry, Mrs. H., Te Rehunga, Dannovirke. 

Crawford, A. I)., Box 120, O.P.O., Wellington. 

Crnmb, J. B., Harbour Board, Wellington. 

Cull, .1. E. L., B.Se. in Eng. (Mech.), Public 
Works Department, Wellington. 

Cumming, E., Land and Income Tax Depart¬ 
ment, Wellington. 

Dalrymple, K. W., Parewanui, Bulls. 

Darling, J., Kelburn. 

Davies, V. <\, WeBtt»wn, New Plymouth. 

Davis, VV. G., 24 Central Terrace, Wellington. 

Davis, Mrs. W. (»., 24 Central Terrace, Wel¬ 
lington. 

Dixon, Miss A. M., Mount Cook Girls’ School, 
Buckle Street, Wellington. 

Donovan, VV., M.Sc., Dominion Laboratory, 
Wellington. 

Dougall, Archibald, 9 Claremont (4rove, Wel¬ 
lington. 

Dyer, Miss, Education Department, Welling¬ 
ton. 

Dymock. E. R., F.I.A.N.Z., A.T.A.V., Bon 
193, Wellington. 

Earnshaw, W. f 4 Watson Street, Wellington. 

Ellis, E. Macintosh, Director Forestry Depart¬ 
ment, Wellington. 

Pvans, Professor W. P., Kensington Street, 
Wellington. 

Ferguson, William, M.A., M.lnst.C.E., 
M.I.Mech.E., Silverstream, Wellington. 

Ferrar, H. T., M.A., F.G.S., Geological Survey 
Department, 156 The Terrace.* 

Floranee, Professor, Victoria College, Wel¬ 
lington. 

Forrester, J. H., Customs Department, Wel¬ 
lington. 

Freeman, C. J., 95 Webb Street, Wellington.* 

Frengley, Dr., Hatton Street, Kaniri. 

Frost, C. A., care of Richardson, McCabe, 
and Co., Wellington. 

Furkert, F. W., Assoc.M.lnst.C.E., Public 
Works Department, Wellington. 

Garrow, Professor J. M. E., B.A., LL.B., 
Victoria University College, Wellington.* 

Gibbs, A. E., M.I.E.E., Assistant Telegraph 
Engineer, G.P.O., Wellington. 
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Gibbe, Dr. H. EL, 240 Willi* Street. Welling- 
ton. 

Gifford, A. C., M.A., F.R.A.8., 6 Shannon 
Street, Wellington.* 

Gilbert, Rev. Father T. A., St. Patrick’* 
College, Wellington. 

Gillies, R., Marine Superintendent, U.S.S. 
Company (Limited), Wellington. 

Good, F. W., Main-superintendent, Electric 
Light Department, Harris Street, Welling¬ 
ton. 


Grange, L. I., 38 The Terrace, Wellington. 

Gray, W., Maurioeville. 

Greenshields, F. S., 9 Glen Road, Kelburn. 

Grimmett, R. K. R., Agricultural Laboratory, 
Wellington. 

Hamilton, H., A.O.8.M., Dominion Museum, 
Wellington. 

Hansford, George D., Box 1020, Wellington. 

Hardcastle, H., Evening Poet, Wellington. 

Hastie, Miss J. A., care of Street and Co., 
30 Comhill, London, E.C.* 

Hector, C. Monro, M.D., B.Sc., F.R.A.S., 
Hobson Street, Wellington. 

Helyer, Miss £., 13 Tonks Grove, Welling¬ 
ton. 

Henderson, J., M.A., D.Sc., B.Sc. in Eng. 
(Metall.), Geological Survey Department, 
Wellington. 

Hislop, J., Internal Affairs Department, Wel¬ 
lington. 

Hodson, W. H., 40 Pirie Street, Wellington. 

Holm, Miss A., 31 Patanga Crescent, Welling¬ 
ton. 

Holmes, R. W., M.Inst.C.E., Burnell Avenue, 
Wellington. 

Hooper, Captain G. S., Marine Department, 
Wellington. 

Hooper, Miss, Upper Hutt. 

Hooper, R. H., 6 St. John Street, Wel¬ 
lington. 

Hudson, G. V., F.E.S., F.N.Z.Inst., Hill 
View, Karori. 

Hurley, J. A., Bacteriological Laboratory, 
Newtown. 

Jack, J. W., 170 Featherston Street, Wel¬ 
lington. 

Jacobson, N. R., Training College, Kelburn. 

Jenkinson, S. H., Railway Department, Wel¬ 
lington. 

Jones, A. Morris, 47 Upland Road, Kelburn. 

Jones, F. J., Assistant Chief Engineer, N.Z. 
Railways, Wellington. 

Joseph, Joseph, P.O. Box 443, Wellington. 

Joyce, Miss, Training College, Kelburn. 

Kerr, W. J., National Bank, Grey Street, 
Wellington. 

Kirk, Professor H. B., M.A., F.N.Z.Inst., 
Victoria University College, Wellington. 

Kissell, F. T. M., Public Works Department, 
Wellington. 

Knight, C. Prendergast, 126 Bolton Street, 
Wellington. 

La Trobe, W. S., M.A., Hamilton Road, 
Karori. 

Lauchlan, G., Town Hall, Wellington. 


Lawrence, G. A., Johmonville. 

Leighton, F. T., Dominion Laboratory. 

Levi, ?., M.A., care of Wilford and Levi, 15 
Stout Street. Wellington. 

Levy, E. Bruce, 71 Fairiie Terrace, Kelburn. 

Lomas, E. K., M.A., M.Sc., Training College, 
Wellington. 

Lomax, Major H. A., 288 Somme Parade, 
Aramoho, Wanganui. 

Longhurst, W. T. A., Norway Street, Kelburn. 

Loy, Miss, Training College, Kelburn. 

Luxe, Sir John P., C.M.G., M.P., “ Pendennw,” 
Burnell Avenuo, Wellington. 

Lysaght, Miss, Viotoria University College, 
Wellington. 

MoCalman, L. H., Telegraph-offioe, Gore. 

McCulloch, A. R., Australian Museum, Sydney. 

Maodonald, J., Assistant General Manager, 
Railway Department, Wellington. 

McDonald, J., Dominion Museum, Wellington, 

Maofarlane, C. F. C., Dominion Farmers' 
Buildings, Wellington. 

Mclnnes, E. H., Engineer, 160 Lambton Quay, 
Wellington. 

McKay, A. W., Dominion Museum, Welling¬ 
ton. 

McKenr.ie, C. J., Public Works Department, 
Wellington. 

Maolaurin, J. S., D.Sc., F.C.S., Dominion 
Laboratory, Wellington. 

MacLean, F. W., M.Inst.C.E., Chief Engineer, 
Head Office, Railway Department, Wel¬ 
lington. 

McLeod, N., Adelphi Chambers, Willis Street, 
Wellington. 

McSherry, Harry, Box 49, Pahiatua. 

Manning, J. J., Municipal Milk-depot, Wel¬ 
lington. 

Marohbankfl, J., Harbour Board, Wellington. 

Marsden, K., D.Sc., F.N.Z.Inst., Director of 
Education, Wellington. 

Martin, Mrs., Upper Hutt. 

Marwick, J., 38 The Terrace, Wellington. 

Maskell, F. U., Viotoria University College, 
Wellington. 

Maxwell, E., Marumarunui, Opunake. 

Maxwell, J. P., M.Inst.C.E., 145 Dixon Street, 
Wellington. 

Milos, P. C. V. R., Room 45, G.P.O., Welling- 
ton. 

Millar, H. M., Public Works, Department, 
Wellington. i 

Miller, D., 71 Fairiie Terraoo, Kelburn. 

Moore, G., Ep&raitna, via Masterton. 

Moore, W. f Lanoelot, Bank Chambers, Lamb- 
ton Quay, Wellington. 

Moorhouse, W. H. Sefton, 134 Dixon Street, 
Wellington. 

Morgan, P. G., M.A., F.G.S., F.N.Z.lnst., 
Director of Geological Survey, 156 The 
Terrace, Wellington. 

Morioe, J. M., B.Sc., Town Hall, Welling¬ 
ton. 

Morrison, J. C., Box 413, G.P.O., Welling¬ 
ton. 

Morton, W., Hydro-electrio Board, Publio 
Works Department, Wellington. 
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Murphy, Miss E. M. t Ohangai, Hawera. 

Myers, J. 0., Dominion Laboratory, Wel¬ 
lington. 

Neill, J. C., 251 The Terraoo. Wellington. 

Neill, W. T„ Lands and Sun ty Department, 
Government Buildings, Welling xm. 
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Skey, H. F., B.So., Magnetic Observatory, 
Cnristohuroh. 

Skinner, W. H„ 3 York Terrace, New Ply¬ 
mouth. 

Slater. Dr. F.. Sumner. 

Smith, Hon. U. J., River Road, Opawa. 

Speight, Professor R., M.A., M.So., F.G.S., 
F.N.Z.Tnst., Canterbury Museum, Christ¬ 
ohuroh. 

Stead, E. F., Ilam, Riooarton. 

Steele, G. P., 213 Manchester Street, Christ¬ 
ohuroh. 

Stevenson, Dr. J., Fendalton. 

Stevenson, James, Flax ton. 

St. John, Charles E., 745 Colombo Street, 
Christohuroh 

Stone, T., Lyttelton Times Offioe, Christohuroh. 

Strachan, J. E., M.A., Rangiora. 

Sullivan, D. G., M.P., Christohuroh. 

Byrnes, Langford P., 20 May’s Road, Papanui. 

Symes, Dr. W. H., M.B., B.So., 83 Worcester 
Street, Christohuroh.* 

Tapley, J. F., Governor's Bay. i 


Taylor, A., M.A., M.R.C.V.S., Agricultural 
College, Lincoln. 

Taylor, G. J., 440 Madras Street, St. 
Albans. 

Telford, Dr. T. F. Government Buildings, 
Christchurch. 

Thacker, Dr. H. T. J., B.A., 24 Latimer 
Square, Christohuroh. 

Thompson. A. H„ Monok't Spur, Redoliffs. 

Tripp, C. H., M.A., Tirnaru.* 

Turnbull, D. C., Tivnarn. 

Turner, H. S. E.. 38 Brown's Road, St Albans. 

Unwin, Dr. W. H., Churoh Street, Tirnaru. 

Vangioni, L. J., Akaroa. 

Vincent, Spenoer W., Box 01, Christohuroh. 

Vowell, C., 21 Rata Road, Ricoarton, Christ¬ 
ohuroh. 

Waddell, John, 30 Strickland Street, Christ¬ 
ohuroh. 

Wall, Professor A., M.A., Canterbury College, 
Christohuroh. 

Waller, F. D., B.A., West Christohuroh Dis¬ 
trict High Sohool. 

Ward. F. E., Agriculture Department, Christ¬ 
church. 

Wav, G. E., 73 Winchester Street, Christ¬ 
church.* 

Woston, G. T., B.A., LL.B., 152 Manchester 
Street. Christohuroh. 

Whetter. Dr. J. P., 211 Gloucester Street, 
Christchurch. 

Widdowson, Dr. H. L., 4 Oxford Terrace, 
Christchurch. 

Wigram, Hon. H. F., M.L.C., 1 Armagh Street, 
Christchurch. 

Wild, L. J., M.A., B.So., F.G.S., Feilding. 

Wilding, Frank 8., oare of Wilding and Aoland, 
Hereford Street, Christohurch. 

Wilkins, T. J. C., B.A., Wairarapa Terrace, 
Fendalton. 

Williams, C. J. R., M.Inst.C.E., Haokthorne 
Road, Cashmere, Christchurch. 

Wright, A. M., A.I.C., F.C.8., 482 Lincoln 
Road, Christohuroh. 
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Adams, Professor T. D., M.A., care of Uni- Barnett, Dr. L. E., Stafford Street. 

varsity. Barron, Miss Vida, M.A., 44 Queen Street, 

Aitken, Mrs. W M M.Sc., Museum. Dunedin. 

Allan, R. 8., RSc., 135 London Street. Bathgate, Alex., 80 Glen Avenue, Morning- 

Alien, Hon. Sir James, High Commissioner, ton.* 

London. Bathgate, Dr. W. J., 76 Stuart Street. 

Anderson, W- D., 32 Linwood Avenue, Dun- Beal, L. O., Stock Exchange Buildings. 

ottar. Beeson, J. R., 281 George Street, Dunedin. 

Anderson, Miss A. C., Macatidrew Bay. Begg, J. C., F.R.A.S., Afield Street, Roslyu. 

Anjell, 8., Commercial Bank of Australia, Belb A. Dillon, Shag Valley.* 

Princes Street. Bell, Professor R. T. J., M.A., D.So., Unl- 

Ansoombe, E., 171 Prinoes Street, versity. 

Bain, A., B.A., Education Office, Dunedin. Beil, Professor R. J., M.A., Dental School, 
Balk, O., 13 Driver Street, Maori Hill. Univenity. 
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Bonham, Professor W. B., M.A., D.Sc., F.R.S., 
F.N.Z.Inst. Museum. 

Benson, Gerald, 5ft Manor Place. 

Benson, Professor W. N. f B.A., D.So., F.G.S., 
University. 

Birrell, W. J., care of Robin and Co., Octagon. 
Black, Alexander, 82 Clyde Street* 

Black, James, care of Cossens and Black, 164 
Crawford Street. 

Borises, W., Lands Office. 

Bowie, Dr. J. T., London Street. 

Bowron, G. W., 426 Moray Place. 

Brasch, H., 99 London Street. 

Brebner, R. S., A.M.P. Buildings, Dunedin. 
Browne, Robert, care of Post-offioe, Morrins- 
villa. 

Bruce, Mrs. M. G. 

Buchanan, N. L., 44 Bronte Street, Nelson.* 
Bush-King, Rev. C. J., St. Matthew's Build¬ 
ings, Hope Street. 

Butler, J. G., Lin wood Avenue, Dunottar. 
Cameron, Rev. A., B.A., LL.D., Tweed 
8treet, Roslyn. 

Chamberlain, C. W., 6 Regent Road. 
Chapman, C. R., 135 Town Belt, Roslyn. 
Christian, E., 27 Maitland Street. 

Christie, E. M., M.So., High School, Gore. 
Christie, Thomas R., 152 Cargiil Street. 
Churoh, Dr. R., 257 High Street. 

Clarke, C. E„ Octagon. 

Clarke, E. S., Wooohaugh. 

Colvin, W. L., Public Trust Office, Dunedin. 
Crawford, W. J., 179 Carroll Street. 

Crust, A., 5 Grey Street, Musselburgh. 
Dalrymplo, Rev. A. M., M.A., 65 District 
Road, Momington. 

Davidson, R. E., Hawthorne Road, Moming¬ 
ton. 

Davie, Miss, 44 Heriot Row, Dunodin. 

Davies, Rev. E., Royal Terrace. 

Davies, 0. V., 109 Princes Street. 

De Beer, I. S„ 75 London Street 
Don, W. G., rare of Crust and Crust, Manse 
Street. 

Douglas, J. S. t Town Hall, Dunedin. 

Duncan, P., u Toloame,” Maori Hill. 
Dunoombe, Mrs. T. A., Varde Orchard, Earns- 
cleugh, Alexandra. 

Dunlop, Professor F. W., M.A., Ph.D., 95 
Clyde Street. 

Dunlop, James, 36 Arawa Street. 

Dutton, Rev. D., F.G.S., F.R.A.S., 22 Pass- 
more Cresoent, Maori Hill, 
ar, James, 286 York Place. 

Elder, Professor R., M.A., Litt.D., care of 
University. 

Taraie, Miss W., M.A., Geraldine. 

Fea, W* B. M., 22 Highgate, Roslyn. 

Pels, W., 84 London Street.* 

Fenwiok, Cuthbert, Stock Exchange. 

Fenwick, Sir G., Otago Daily Timet Office. 
Ferguson, Dr. H. L., C.M.G., “ Wychwood,” 
Musselburgh Rim. 

Finlay, H. J., 10 Pine Hill Terrace. 

Fitohett, Dr. F. W. B., 8 Pitt Street 
Fleming, T. R.,M.A., LL.R, Education Office. 


Frye, Charles, Gasworks, Caversham. 

Fulton, Dr. R. V., Pitt Street. 

Fyfe, H. E. 

Gardner, R., M.Sc., Technical College. 

Garrow, Professor J. M. E., LL.B., Victoria 
College, Wellington.* 

George, Charles A., 15 Filluel Street. 

Gilkinson, R., 29 Highgate, Roslyn. 

Goyon, P., F.LS., 136 Highgate, Roslyn. 
Gray, J. A., 762 Cumberland Street 
Green, E. S., Education Office. 

Guthrio, H. J., 426 Moray Place East. 

Hall, Dr. A. J., 36 Stuart Street. 

Hanlon, A. C., 16 Pitt Street. 

Harris, M., Medioal School, King Street. 
Harrison, Miss V. K., B.So., Training College. 
Helmkey, J., George Street. 

Henderson, M. C. t Electrical Engineer's Office, 
Cumberland Street. 

Hendry, James, 48 Elgin Road, Momington. 
Herous, G. R., 20 Albert Street. 

Hinton, J. W-, M.Sc., Physios Department, 
University. 

Hoffmann, G., Littlebourne Crescent 
Holloway, J., D.So., care of Museum. 

Howard, B., M.A., Boys’ High School, Dun¬ 
edin. 

Howes, Miss Edith, Rawhiti Street, Sunshine.* 
Howes, W. G., F.E.S., 432 George Street 
Incroooi. Robert, Glenelg Street, Kaikorai. 
Inglia, Professor J. K. H., M.A., D.Sc., F.T.C., 
University. 

Jack, Professor R., D.Sc., University. 

Jeffery, Wm., care of Brown, Ewing, and 
Co., Dunedin. 

Joachim, Miss M. K., 4 Beaumont Street 
Johnson, J. T., 46 Littleboume Road, Roslyn. 
Johnstone, J. A., Driver Street, Maori Hill. 
Kay, J., 257 George Street, Dunedin. 
Kennedy, A. R., Registrar's Office, Dunedin. 
Lee, Robert, P.O. Box 363. 

Lilly, L. G„ 124 London Street. 

Lowry, J. M., Public Works Detriment. 
Macdonald, Dr. Marshall, 231 High Street. 
Macdougall, W. P., jun., Sohoolhouse, Otiake. 
McCurdie, W. D. R., Town Hall • 

MoDowall, F. H., M.Sc., A.I.C., Knox College. 
McFarlano, J., 77 Caitongate Street. 

MeGeorge, J. C., Eglmton Road, Momington. 
McKellar, Dr. T. G., Pitt Street. 

MeKerrow, Miss K., 122 London Street. 
McLeod, Miss C. M., M.A., Training College. 
Mackie, A., Test-room, Cumberland Street. 
Maloolm, Professor J., M.D., University. 
Mandono, H., New Zealand Express Com¬ 
pany's Buildings. 

Marshall, Angus, B.A., Technical College. 
Martin, W., B.Sc., Training College. 

Marwick, Miss, Physics Department Victoria 
College, Wellington. 

Mason, George, New Zealand Refrigerating 
Company, Burnside. 

McNair, J., Railway Engineer's Office. 
Melland, E., Alport, near Bakewelt, Derby¬ 
shire, England.* 

Milnes, J. W., 39 Loes Street.* 



812 


Appendix. 


Mich&elir, W. R„ Schoolhouse, Ciomwell 

Moir, G. M., M.Ko., Technical College. 

Moore, J. A.. M.A., M.So., Training College. 

Moore, Dr. S. A., Security Buildings, Stuart 
Street. 41 

Morrell, W. J., M.A., Boys' High School* 

Munro, H., Dunottar. 

Mowat, D. G., 20 Government Life Insurance 
Buildings. 

Nevill, Canon, St. Paul’s Vicarage, 6 Heriot 
Row. 

Newlands, Dr. W., 12 Tendon Street. 

Northoroft, E. F., 63 Clyde Street. 

Olds, H., Municipal Baths, Moray Place. 

O'Neill, Dr. E. J., 219 High Street. 

Palmer, Alex., 21 Albert Street, St. Clair. 

Park, Professor J., F.O.S., F.N.Z.Inst., Uni- 
versity. 

Penselcr, W. H. A., Mining School, University. 

Petrie, 1>., M.A., Ph.D., F.N.Z.Inst.. Ranfurly 
Road, Epsom, Auckland.* 

Piokorill, Professor H. P., M.D., B.D.S., 
Univorsity. 

Poppelwell, D. L., Gore. 

Price, W. H„ 56 Stuart Street.* 

Ramsay, Professor M. A., University. 

Rawson, Professor G. H.. Home Science De¬ 
partment, University. 

Richards, Rev. Bishop, Soe House, 2 Txuth 
Road, Maori Hill. 

Riley, Dr. F. R., 6 Pitt Street. 

Ritcliio, Dr. Russell, 400 George Street. 

Roberts, E. F., 128 Highgato, Roslyn. 

Roberts, John, C.M.G., Littlebourne. 

Robertson, .lohn, B.A., H.So., 13 Garfield 
Street, Roslyn. 

Robertson, T. A., 285 Main Road, Ra^ens- 
boumc. 

Rogers, L. S., Pacific Street, RoBlyn. 

Ross, T. C„ ear*' ot Kohh and Glendining 
(Limited). 

Rouse, Percy, Burnside Chemical Works. 

RoutUxlge, W- R., 14 Norfolk Street, St. Clair. 

Salmond, J. L., National Bank Buildings. 

Sandlo, Major 8. G., Fort Cautloy, Df von port, 
Auckland. 

Sargood, Percy, “ Marinoto," Newington. 

Shacklock, J. B., Bayfield, Anderson’s Bay. 

Shepherd, F. It., 36 Cargill Street. 

Shortt, F. M., care of John Chambers and 
Sons, Stuart Street. 

Sim, Mr. Justice, Musselburgh Rise. 

Simpson, George, jun., 9 Gamma Street, 
Roslyn. 

Skinner, H. D., B.A., Museum, King Street. 


Sligo, Alex., care of Mills, Dick, and Co., 
Dunedin. 

Smith, C. 8 ., Slpr Office. 

Smith, J. C., 190 Tay Street, Invercargill. 
Smith, H. MoD., Union Bank Buildings. 

Smith, Miss M., 44 Duke Street. 

Somerville, T., care of Wilkie and Co., 
Princes Street. 

Stark, James, care of Kempthome, Prosser, 
and Co. 

i Stewart, It. T., 21 Gamma Street, Roslyn. 
i Stewart, Hon. W. Downie, M.P., LL.B., 11 
| Horiot Row. 

Strong, Professor, care of University. 

Stout, Sir Robert, K.C.M.G., Wellington. 
Sutherland, R. S., F.Z.S., Lighthouse, Cape 
I Foulwind, Westport. 

1 Tannock, D., Botanical Gardens. 

1 Thoomin, D. E., 42 Royal Terrace. 

| Theorain, E., 8 Royal Terrace. 

I Thompson, Professor G. E„ M.A., University. 
Thompson, T. H., Patents Offioe, A.M.P. 

• Buildings. 

I Thomson, A., Fern-tree House, Half way 
Bush. 

, Thomson, Hon. G. M., F.L.S., F.N.Z.Inst., 

I M.L.C.. 99 Eglinton Road, Mornington.* 

I Thomson, G. S., B.So., 99 Eglinton Road. 
Mornington. 

j Thornton. Miss M.. Training College, 
i Tily, H. S., care of Customhonae, Dunedin. 

Turnbull, Miss M. I., M A., University. 

I Waite, Major F., Hillfoot, Waiwera S. 

Walden, E. VV., 12 Dowling Street. 

Walker, A., Lloyd’s Surveyor, Wellington. 
Waters, Professor D. B., A.O.8.M., University. 
White, C. J. L., 391 Castle Street. 

White, Jas. H., A.R.T.B.A., 20 Dowling Street, 
Dunedin. 

White, Professor D. R., M.A., 83 St. David 
Street. 

i White, D. R., Public Trust Offioe, Dunedin. 

| Wilkinson. H. K., 33 Royal Terrace. 

1 Williams, .]„ B.Se., F.C.S., Otago Boys' High 
l School. 

Williams, W. J., City Engineer's Offioe. 
Wilson G. 1. B, 1. Bright Street, Belleknowes. 

• Wingfield, .1 E., 003 Castle Street. 

| Woodthorpo, Ven. Arohdeaoon, Selwyn House, 
i Cumberland Street. 

j Young, Dr. James, Don Street, Invercar- 

I Kill- 

Young, Maxwell F.C.S., care of Fish-hatchor^, 
s.s. Tarewal Port Chalmers, 
j Yuille, Rev. Tulloch, Knox Church Manse, 
Geoige Street. 
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Andersen, Miss A. M„ Napier. 

Anderson, Andrew, Napier. 

Armour, W. A., M.A., M.So., Boys’ High 
School, Napier 


Ashcroft, Mrs.. Napier. 
Ashcroft, P., Napier. 
Asher, Rev. J. A., Napier. 
Bennett, H. M., Napier. 
Berry, Dr. J. A. 

Black, J. 
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Chadwick, R. M., Napier. 

0 ham born, Bernard, Te Mata. 

Chambers, J., Mokopeka, Hastings. 

Chambers, Mason. 

Chambers, Maurice. 

Clark, T. P., Eskdale. 

Cook, A. W. 

Costello, £. T. 

Costello, Dr. ]. 

Cottrell, H. S. f Napier. 

De Castro, F. K. 

Dinwiddie, B., Napier. 

Dinwiddie, W., Napier. 

Dixon, A. J. 

Dolan, B. J. 

Duncan, Russell, Napier. 

Edgar, Dr. J. J., Napier. 

Edmundaon, J. H. Napier. 

Fitzgerald, Dr. D. 

Gleadow, J. 

Graham-Robertson, Dr. F. 

Greig, Miss V. 

Guthrie-Smith, H., Tutira. 

Harding, J. W., Mount Vernon, Waipukurau. 
Harding, T. B. 

Harding, W. A., Napier. 

Hay, Leslie, Napier. 

Herriok, E. J., Hastings. 

Hill. H., B.A., F.G.S., Napier. 

Hislop, J., Napier.* 

Hobson, A. 

Holdsworth, J., Havelock North. 

Honour, W. B. 

Hutchinson, F., jun-, Rissington. 

Hyde, Thomas, Napier. 

Kennedy, C. D., Napier. 

Large, J. S.. Napier.* 

Largo, Mias L., Napier. 

Leahy, Dr. J. P., Napier. 


I Longney, G. 

I Lowry, T. H„ Okawa. 

I Maney, C. C. 
i Meliaren, R. 

i McLean, R. D. D., Napier. 

| MoU*rnon, S. 

I Mercer, Dr. W. B. 

J Metcalfe, W. F., Kiritahi, Port Awanui. 
t Mitchell, VV. F. 

Moore, Dr. T. 0., Napier. 

Moore, Dr. W. W., Napier. 

Morris, William l 1 . 

Nelson, George. 

Oates, William, J.P., Tokomaru Bay. 

Ormond, Frank. 

Ormond, G. 0., Mahia. 
j O'Hyan, W., Waipiro Bay. 

Pallot, A. G.. Napier. 

I Pallot, Mrs. U. f Napier. 

, Pollock, C. F. H., Napier. 

I Reaney, P. S. 

I Rees, E.T. 

I Ringland, T. H., Napier. 

Sagar, Mrs. M. J., Napier. 

' Fainsbury, G. 0., Wairoa. 

Smith, Hector J., Olrig.* 

Straohan, D. A., M.A., Napier. 

Swansegcr, Dr. P. 

Thorp, K., Napier. 

Thomson, J. ?., Napier. 

Titfen, G. W., Gisborne. 

Vautier, T. P , Napier. 

Waterhouse, R. W. 

Wafcerworth, Dr. G. 

Whettcr, R. G., Napier. 

Williams, F. W., Napier. 

Williams, Ven. Archdeacon H. W., Gisborne. 
Wilton, T. J., Port Ahuriri. 
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Askew, Rev. C. F., The Deanery, Nelson. 
Bartel, J. G., Collingwood Street. 

Bruce, James, Britannia Heights. 

Caradus, E. v (Allege House, Wairaea Road. 
Curtis, Dr. K. M., Cawthron Institute. 
Curtis, W. S., Tasman Street. 

Cunningham, G., Wainui Street. 

Duncan, H, R., Hardy Street. 

Davies, W. C., Cawthron Institute. 
Easterfield, Professor, Cawthron Institute. 
Field, T. A. H., Rocks Road. 

Field, Mrs. T. A. H., Rooks Road. 

Gibbs, F. G., Collingwood Street. 

Gibbs, Dr. S., Hardy Street. 

Gillrison, Miss N., 72 Nile Street. 

Glasgow, J., Stoke. 

Harruon, H., Cawthron Institute. 
Harrison, J. Berkeley, Brougham Street. 
Hunter-Brown, H., Tory Street. 

Jamieson, Dr„ J. P. S., Hardy Street. 
Johnston, Dr. W. S., Hardy Street. 

Kelly, R. H., 26 Hampden Street West. 
Knapp, F. V., Alfred Street. 


McKsv, J. G.. Boys’ College. 

Milligan, D. D.. Cawthron Institute. 

Moller, B. H., Collingwood Strcot. 

Moncrieff. Captain M. M., Tho Cliffs. 

Morley, E, L., Waimea Street. 

Mules, Bishop, Trafalgar Square. 

Murray, Miss B. J., Cawthron Institute. 
Philpott, A., Cawthom Institute. 

Redgrave, A. J., Hardy Street. 

Rigg, T„ Cawthron Institute. 

Rix-Trott, 11., Hardy Street. 

Rout, W-. Hardy Street. 

Russell, J., Sunnybank, Bronte Street. 
Sodlier, Bishop, Wath Brow, Brougham 
Street. 

Taylor, J., 84 Haven Road. 

Tillyard, Dr. R. J., Maitai Lodge. 

Turnbull, T. A., Hardy Street. 

Wharton, Mias B. A., Maitai Bank. 

Wharton, G. E., Maitai Bank. 

Whitwell, F„ Drumduan, Suburban North. 
Worlev, W. F., Trafalgar Street Soiuh. 
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Askew, Mn. p The Deanery, Nelson. 

Atkinson, Mid M., Brougham Street. 

Bialey, Miaa 0., Hardy Street. 

Bialey, Miaa B. f Hardy Street, 

Bradshaw, C., Boys* College. 

Broad, C. H., Boys’ College. 

Burton, A., Ngatitama Street 
Cole, H. L., Brook Street. 

Collina, Mra. Henn., Van Diemen Street. 
Collins, Colonel the Hon R. Henn., Van 
Diemen Street. 

Fell, Mra. C. Y., St. John’s, Brougham Street. 
Gibbs, Miaa R. L., (’ollmgwood Street. 

Gibba, Mias E. J., Colling wood Street. 
Gilkison, Miaa 72 Nile Street 
Jennings, Mias, Weka Street. 


King, Cecil, oare of Mias Flett, ColUngwood 
Street 

King, Mra. Cecil, oare of Miaa Flett, Colling, 
wood Street. 

| Kirby, Miaa H., Cawthron Institute, 

I Leggo, J. R., Van Diemen Street 
Leggo, Mrs. J. R., Van Diemen Street. 
Monorieft, Mra., The Clifts. 

Nottage, B., Boys’ College. 

O’Brien, Mias, Shakespeare Walk. 

Pitcaithly, N., Boys’ College. 

Rhodes, Mias B., Cawthron.Institute. 

Satchel), Mrs., Examiner Street 
Satchel!, Miss Ruth, Examiner Street 
Tiller, W. G., 30 Waimea Road. 

1 Wallace, J. R., Kawai Street 
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Akers, H., Duke Street. 

Bagnall, H. G., 30 Te Aweawe Street 
Barnett, Dr. E. 0., M.RC.S., M.R.C.P., 
Fitxherbert Street. 


Laroomb, E., C.E., Roy Street 


Batohelar, J. 0., Willow Bank. 

Bayly, Mrs., Patea. 

Bendall, W. E., Dairy Union. 

Bennett, G. H., The Square. 

Bett, D. H. B., M.B., (h.B., M.R.C.S., 
M.R.C.P., Broad Street. 

Blaokboume, Rev. H. G., M.A., Vicarage. 
Burges, A., 130 Featheratnn Street. 

Callanan, F., Baineaae. 

Cameron, W. B., 24 Russell Street. 

Cameron, W. H. L„ Queen Street. 

Canton, H. J., Waldegrave Street 
Clausen, C. N. f Rangitikei Street. 

Cockayne, A. H., Wellington. 

Cohen, M., Broad Street. 

Oollinson, L. H. f The Square. 

Crabb, E. H., College Street 
Cullen, Mrs., North Street 
Cunningham, G. H, Department of Agri¬ 
culture. 

Edwards, R., O.E., Duke Street. 

Eliott, M. A., The Square. 

Fitsherbert, W. L., Broad Street. 

Fuller, R. A., Alexandra Street. 

Gardner, Captain F. 8., Bank of New Zealand, 
Sydney.* 

Gerrand, J. B., The Square. 

Grace, R. H* F., National Bank. 

Graham, A. J., The Square. 

Grigor, A., National 

Hannay, A., oare of Manaon and Barr. 

Hepworth, H., The Square. 

Hoodtr, T. R., Rangitikei Street. 

Holben, E. R. B., Rangitikei Street 
Holbrook, H. W. F., 84 Rangitikei Street 
Hopwood, A., Main Street 
Hughes, J. R., C.E., The Square. 

Hunter, W., 18 Rangitikei Street 
Hurley, E, 0., The Square. 

Johnston, J. Goring, Oakhurat. 

Keeling, G. W., College Street W. 


Laroomb, P., Roy Street 
Mahon A., The Square. 

Merton, J. L. C., LL.B», Rangitikei Street 
Miller, J. f R.C.S.E., L.R.C.P.E., L.R.F.P. and 
S.G. 

Mills, Mias C. B., M.A., Girls’ High School. 
Moore, Miss. 

Murray, J., M.A., High School. 

Nash, N. H., The Square. 

Needham, F., Rangitikei Street. 

Oakley. F. J., Rainforth Street. 

Opie, F. D., Technical School. 

Oram, M. H., M.A., LL.B., Rangitikei Street 
Park, W., F.R.H.S., College Street 
Peach, Dr. 0. W., M.B., C.M., Broad Street 
Pigott, Miss E., 79 College Street 
Pbynton, J. W„ S.M., Auckland.* 

Ross. R., Ferguson Street 
Russell, W. W., Rangitikei Street 
Salmon, C. T., Atnoo. in Eng., Canterbury 
College, Rangitikei Street. 

Seifert, A., George Street 
Seifert, H., Featheraton Street W. 
j Seifert, L., George Street 
l Sheppard, F. J., Rangitikei Street 
Sim, E. Grant, Rangitikei Street 
Sinclair, N. H., Allen Street 
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SERIAL PUBLICATIONS RECEIVED BY THE LIBRARY OF 
THE NEW ZEALAND INSTITUTE, 1928. 


New Zealand. 

Auckland University: Calendar . 

Geological Survey : Bulletins. 

Houses of Parliament: Journals and Appendix. 

Journal of Agriculture . 

Journal of Science and Technology . 

New Zealand Employers’ Federation : Industrial Bulletin . 

New Zealand Official Year-book. 

Polynesian Society: Journal. 

Statistics of New Zealand. 

Australia. 

Australasian Association for the Advancement of Science: Report. 
Australasian Institute of Mining Engineers: Proceedings . 

Australian Antarctic Expedition, 1911-14 : Reports. 

Australian Forestry Journal . 

Commonwealth of Australia, Fisheries: Parliamentary Report. 

New South Wales. 

Agricultural Department, N.S.W. : Agricultural Gazette. 

Australian Museum, Sydney: Records; Annual Report. 

Botanic Gardens ani Government Domains, N.S.W. : Report. 

Critical Revision of the Genus Eucalyptus. 

Linnean Society of N.S.W.: Proceedings. 

Northern Engineering Institute of N.S.W.: Papers. 

Public Health Department, N.S.W.: Annual Report. 

Queensland. 

Geological Survey of Queensland: Publications . 

Queensland Naturalist . 

Royal Geographical Society: Journal. 

Royal Society of Queensland : Proceedings. 

South Australia. 

Adelaide Chamber of Commerce: Annual Report. 

Department of Chemistry, South Australia: Bulletins. 

Mines Department and Geological Survey of South Australia: Mining 
Operations; G.S . Bulletins and Reports; Metallurgical Reports; 
Synopsis of Mining Laws. 

Public Library, Museum, and Art Gallery of South Australia: Annual 
Report . 

Royal Society of South Australia: Transactions and Proceedings. 

Tasmania. 

Royal Society of Tasmania: Papers and Proceedings. 
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Victoria. 

Advisory Committee: Report on Brown Coal. 

Department of Agriculture : Journal. 

F*Cid Naturalists' Club of Victoria: Victorian Naturalist. 

Mines Department and Geological Survey of Victoria: Annual Report ; 
Bulletins ; Records. 

Public Library, Museum, and National Art Gallery of Victoria: Annual 
Report. 

Boyal Society of Victoria : Proceedings . 


Western Australia. 

Geological Survey of Western Australia : Bulletins. 

Royal Society of Western Australia : Journal and Proceedings. 

United Kingdom. 

Board of Agriculture and Fisheries : Fishery Investigations . 

Botanical Society of Edinburgh : Transaction and Proceedings. 

British Association for the Advancement of Science : Report. 

British Astronomical Association : Journal; Memoirs ; List of Members. 
British Museum: Catalogues; Guides; Scientific Reports of British 
Antarctic Expedition, 1910. 

Cambridge Philosophical Society : Proceedings. 

Cambridge University Library : Report. 

Department of Scientific and Industrial Research: Reports. 

Dove Marine Library : Report. 

Geological Society, London : Quarterly Journal. 

Geological Survey of Great Britain : Summary of Progress. 

Handbooks, Commercial Towns, England. 

Imperial Institute : Bulletins. 

Institution of Civil Engineers : Report. 

Leeds Philosophical and Literary Society : Annual Report 
Linnean Society : Journal (Botany); Proceedings; List of Members. 
Liverpool Biological Society : Proceedings. 

Liverpool Geological Society : Proceedings . 

Marine Biological Association : Journal. 

Marlborough College Natural History Society : Reports . 

Mercantile Guardian, London. 

Mineralogical Society : Mineralogical Magazine. 

North of England Institute of Mining and Mechanical Engineers: 

Transactions; Annual Report. 

Oxford University: Calendar. 

Royal Anthropological Institute of Great Britain : Journal. 

Boyal Botanic Gardens, Edinburgh : Notes. 

Royal Colonial Institute : United Empire. 

Royal Geographical Society: Geographical Journal. 

Royal Philosophical Society of Glasgow: Proceedings. 

Royal Physical Society of Edinburgh: Proceedings. 

Royal Scottish Geographical Society : Scottish Geographical Magazine. 
Royal Society, Dublin : Economic Proceedings. 

Royal Society of Edinburgh : Proceedings ; Transactions. 

Royal Society, London: Proceedings (Series A, B); Phil. Trans . (Series 
A, B); Year-book. 
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Royal 3ociety of Literature: Transaction*. 

Royal Statistical Society, London : Journal . 

Victoria Institute, London : Journal of Transactions. 

Zoological Society of London : Proceeding* and Transaction* 

Hofmuseum, Wien. Austbu. 

K.K. Central Anstalt fur Meteorologie und Erdkunde. Vienna. 

K.K. Geologischen Reichlanstalt, Vienna: Verhand I; Jahrb . 

K.K. Naturhistorischen Hofmuseums, Vienna : Anniilen . 

K.K. Zoologisch-Botanische Gesellschaft, Vienna: Verhandl. 

Belgium. 

Academic Royale de Belgique : Bulletins. 

Librairie Nationale d’Art et d’Ristoire: Le* Gahiers beiges. 

Soci6t6 Royale de Botanique de Belgique : Bulletins. 

Soci6t6 Royale Zoologique et Malacologique de Belgique : Annales 

Denmark. 

Acad. Roy. de Sciences et de Lettres de Denmark: Fordhandlinger ; 
Memoire *. 

Dansk. Naturh. Foren., Kjdbenhavn : Videnskabelige Meddelelser. 

Kong. Dansk. Videnskab. Selskab.: Forhandlinger; Skrifter. 

Zoological Museum, Copenhagen : Danish-Ingolf Expedition . 

Finland. 

Academia Aboensis, Abo : Humaniora . 

Finska Vetcnskaps-Societeten : Acta; Ofersigt; Bidrag . 

France. 

Le Prince Bonaparte, 10 Avenue d’Jona : Notes. 

L’Observatoire M6t6orologique, Paris: Annales. 

Mus6e d'Hiatoire N&turelle, Paris: Bulletins. 

Soci6t6 Astronomique France : Bulletin . 

Sooi6t6 de Chimie Industnelle, Paris : Chimie et industries. 

Soci6t6 de Geographic : La Geographic. 

Societe Zoologique de France : Bulletin. 

Germany. 

Botanisohe Verein dor Provinz Brandenburg: Verhandl. 

Deutsches Entomologisohes Museum, Berlin. 

Ethnological Institute, Tubingen. 

Konigl. Zool. u. Anthro.-Ethno. Museum, Dresden. 

K.K. Zentral-Anstalt fur Meteorologie und Geodynamik: Jahrb. 
Naturhistorisches Museum, Hamburg: Mitth. 

NaturMstorische Verein der Preussischen Rheinlande und Westfalens, Bonn : 
Verhandlungen;, Sitzungsberichte. 

Naturwissenschaftlicho Verein fur Schleswig-Holstein: Schriften. 
Physikalisch-Okonomische Gesellschaft, Konisberg: Schriften. 
Senkenbergische Naturforschende Gesellschaft, Frankfurt-am-Main : Berichte. 
Staats und Universitatsbibliothek, Hamburg. 

Verhandlungen der Naturforschenden Gesellschaft in Basel. 
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Holland and Dutoh East Indish. 
Banka tin : Jaaresverslag von de Winning. 

Koninklijke Naturkundige Vereeniging in Nederlandsch-Inde. 
Mijnwesen in Nederlandsh Oest-Indie, Batavia: Jaarbock. 
Nederlandscbe Bntomologische Vereeniging : Tydschrift. 

Rijks Ethnographisch Museum, Leiden : Verslag. 

Italy. 

Oiomale Botanico ItoUano , Nuevo. 

Laboratorio di Zoologia Qenerale E. Agraria, Portico, Naples. 
Beale Society Geographies, Roma: Bollettino. 

Revista Geographica Italiana . 

Society Afrieana d’Italia: Bollettino. 

Societa Botanica Italliana, Firenze: BotteUino. 

Society Toscana di Scienze Naturali, Pisa : Processi verbali. 


Norway. 

Bergens Museum : Aarbok ; Aarberetning. 

Norwegian Meteorologischen Institute, Kristiana : Jaihrb . 


Biological Station, Saratov. 


Russia. 


Spain. 

Junta de Ciences Naturals de Barcelona: Series botanica , geologica. 


Botaniska Notiser , Lund. 

Kungl Svenska Vetenskapademiens, Arkiv for 
Meteorologiske Iakttealser i Sverige. 

Sverigeo Geologiska-Undersokning: Arsbok 


Switzerland. 

Musee d’Histoire Naturelle, Geneve. 

Naturforschende Gesellschaft, Basel. 

Naturforschende Gesellschaft, Bern : MiUheilungen . 

Societa Elvetica dalle Scienze Naturali, Bern : Atti. 

Soci6t4 de Physique et d’Histoire Naturelle de Geneve. 

India and Cbylon. 

Agricultural Department, Calcutta: Revort on Progress of Agriculture. 
Agricultural Research institute and College, Pusa: Report. 

Asiatic Society of Bengal, Calcutta. 

Board of Scientific Advioe : Annual Report . 

Colombo Museum ; Spolia Zeylanica . 

Geological Survey of India : Records and Memoirs . 

Japan. 

leones Plantarum Formosanarum , Yaihoku. 

Imperial Earthquake Investigation Committee, Tokyo: Bulletin . 
Imperial University of Tokyo: Journal of the College of Science. 
Tonoku Imperial University, Sendai: Science Reports . 

Malay States. 

Java Ethnographisohen Reiohsmuseums: Katalog. 

Malay States Government Gazette . 
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Africa. 

Durban Museum, Natal: Annals . 

Natal Museum, Pietermaritzburg: Annals. 

South African Association for the Advancement of Science: South 
African Journal of Science. 

South African Museum: Annals. 

Transvaal Museum: Annals. 


Canada. 

Department of Naval Service: Annual Report; Tide Tables. 

Department of the Interior: Dominion Observatory Reports. 

Mines Department, Geological Survey Branch: Memoirs; Summary 
Report; Museum Bulletin. 

Mines Department, Mines Branch: Bulletins ; Annual Report ; other 
publications. 

Nova Scotian Institute of Science, Halifax : Proceedings 
Royal Canadian Institute. Toronto : Transactions. 

Royal Society, Canada : Proceedings and Transactions 


United States. 

Academy of Natural Sciences, Philadelphia : Proceedings. 

American Academy of Arts and Sciences : Proceedings. 

American Geographical Society, New York : Geographical Review. 
American Institute of Mining Engineers : Transactions. 

American Journal of Philologg . 

Amorican Museum of Natural History, New York : Bulletins 
American Philosophical Society : Proceedings . 

Arnold Arboretum of Harvard University: Journal. 

Astronomical Society of the Pacific, San Francisco. 

Astrophysical Journal 

Boston Society of Natural History : Proceedings, Memoirs, Ac. 

Brooklyn Institute of Arts and Sciences : Bulletins. 

Buffalo Society of Natural Sciences : Bulletin. 

Californian Academy of Sciences : Proceedings. 

Chicago University: Journal of Geology . 

Connecticut Academy of Arts and Sciences : Transactions ; Memoirs. 
Cornell University Agricultural Station : Memoirs; Bulletins 
Department of Registration and Education, State of Illinois: Bulletin. 

Field Museum of Natural History, Chicago. 

Franklin Institute: Journal. 

Industrial and Engineering Chemistry : Journal. 

Johns Hopkins University, Baltimore : Studies ; Circulars ; Journal. 
Journal of Geology , Chicago. 

Leland Stanford Junior University : Publications . 

Library of Congress, Washington : Report. 

Lick Observatory, University of California. 

Lloyd Library, Ohio : Index. 

Maryland Geological Survey : Reports. 

Minnesota University and Geologieal Survey: Agricultural Experiment 
Station Bulletin. 

Missouri Botanical Gardens : Annals. 

Missouri Bureau of Geology and Mines : Reports. 
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Museum of Comparative Zoology, Harvard: Bulletin; Annual Report ; 
Memoirs. 

Myoological Notes , Cincinnati. 

National Academy of Sciences : Proceedings . 

New York Aoademy of Sciences: Annals. 

New York State College of Agriculture. 

Ohio Journal of Science. 

Ohio State University: Bulletin. 

Rochester Academy of Soiences : Proceedings . 

Smithsonian Institution and U.S. National Museum: Annual Report; 
Miscellaneous Collections ; Contributions to Knowledge ; Bulletins ; 
Contributions from U.S. National Herbarium. 

Tufts College : Studies (Scientific Series). 

U.S. Department of Agriculture : Journal of Agricultural Research; 
Monthly List of Publications. 

U.S. Department of Agriculture, Bureau of Biological Survey : North 
American Fauna ; Bulletins. 

U.S. Geological Survey : Annual Report; Professional Papers ; Mineral 
Resources; Bulletins; Water-supply Papers. 

U.S. National Research Council: Bulletins. 

United States Naval Observatory : Annual Report . 

University of California: Bulletin of Department of Otology. 

University of Washington. 

Wagner Free Institute of Science : Transactions. 

Wisconsin Academy of Sciences : Transactions. 

Argentine. 

Academia Nacional de Ciencias : Boletin. 

Brazil 

Da Escola Agricultura Rio de Janeiro 
Museo Nacional Rio de Janiero : Archives 
Observatorio de Rio de Janeiro. 

Mexico. 

Instituto Geologico de Mexico : Anales. 

Peru. 

Cuerpo de Iugenieros de Minas del Peru: Boletin . 

Hawaii. 

Bishop Museum: Memoirs. 


Philippines. 

Bureau of Science: Philippine Journal of Science 

Tahiti. 

Sooiit6 d’£tudes Oceanniennes : Bulletin. 

Hungary. 

Hungarian National Museum, Budapest. 
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LIST OF INSTITUTIONS 

TO WHI08 

THE PUBLICATIONS OF THE INSTITUTE ARE PRESENTED BY THE 
GOVERNORS OP THE NEW ZEALAND INSTITUTE. 


Honorary Members of the New Zealand Institute. 

New Zealand. 

Alexander Turnbull Library, Bowen Street, Wellington. 

Cabinet, The Members of, Wellington. 

Executive Library, Wellington. 

Forestry Department, Wellington. 

Free Public Library, Auckland. 

„ Christchurch. 

„ Dunedin. 

„ Wellington. 

Government Printer and publishing staff (6 copies). 

Library, Auckland Institute, Auckland. 

„ Auckland Museum, Auokland. 

„ Biological Laboratory, Canterbury College, Christohurch. 

„ Biological Laboratory, University College, Auckland. 

„ Biological Laboratory, University of Otago, Dunedin. 

„ Biological Laboratory, Victoria University College, Wel¬ 
lington. 

* Canterbury College, Christchurch. 

„ Canterbury Museum, Christchurch. 

„ Canterbury Public Library, Christchurch. 

„ Cawthron Institute, Nelson. 

„ Department of Agriculture, Wellington. 

„ Dunedin AthensBum. 

„ General Assembly, Wellington (2 copies). 

„ Hawke’s Bay Philosophical Institute, Napier. 

„ Manawatu Philosophical Society, Palmerston North. 

* Nelson College. 

„ Nelson Institute, Nelson. 

„ New Zealand Geological Survey. 

, New Zealand Institute of Surveyors. 

„ New Zealand Institute, Wellington. 

„ Otago Institute, Dunedin. 

„ Otago Museum, Dunedin. 

„ Otago School of Mines, Dunedin. 

„ Philosophical Institute of Canterbury, Christchurch. 

„ Polynesian Society, New Plymouth. 

„ Portobello Fish-hatchery, Dunedin. 

* Beefton School of Mines. 

„ Southland Museum, Invercargill. 

„ Thames School of Mines. 

„ University College, Auckland. 

„ University of Otago, Dunedin. 

„ Victoria University College, Wellington. 

„ Waihi School of Mines, Waihi. 

„ Wanganui Museum. 

„ Wellington Philosophical Society. 
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Great Britain . 

Athenaeum Subjeot Index to Periodicals, 11 Bream’s Buildings, 
Chancery Lane, London E.C. 

Bodleian Library, Oxford University. 

British Association for the Advancement of Science, London. 

British Museum Library, London. 

Natural History Department, South Kensington 
London S.W. 

Cambridge Philosophical Society, Cambridge University. 

Colonial Office, London. 

Clifton College, Bristol, England. 

Geological Magazine , London. 

Geological Society, Synod Hall, Castle Terrace, Edinburgh. 

„ * London. 

Geological Survey of the United Kingdom, London. 

Geological Survey Office, Hume Street, Dublin. 

High Commissioner for New Zealand, London. 

Imperial Bureau of Entomology, 89 Queen’s Gate, London S.W. 7. 
Imperial Institute, London. 

Institution of Civil Engineers, London. 

International Catalogue of Scientific Literature, 84 Southampton 
Street, Strand, Loudon. 

Leeds Geological Association, Sunnyside, Crossgate, Leeds. 

Linnean Society, London. 

Literary and Philosophical Society, Liverpool. 

Liverpool Biological Society. 

Marine Biological Association of the United Kingdom, Plymouth. 
Natural History Society, Glasgow. 

Nature , The Editor of, London. 

Norfolk and Norwich Naturalist Society, Norwich. 

North of England Institute of Mining and Mechanical Engineers, 
Newcastle-upon-Tyne. 

Patent Office Library, 25 Southampton Street, London W.C. 
Philosophical Society of Glasgow. 

Boyal Anthropological Institute of Great Britain and Ireland, 
*59 Great Bussell Street, London W.C. 

Boyal Botanic Garden Library, Edinburgh. 

Boyal Colonial Institute, London. 

Boyal Gardens, Kew, England. 

Boyal Geographical Society, Kensington Gore, London S.W. 

Boyal Institution, Liverpool. 

Boyal Irish Academy, Dublin. 

Boyal Physical Society, Edinburgh. 

Boyal Scottish Geographical Society, Synod Hall, Castle Terrace, 
Edinburgh. 

Boyal Society, Dublin. 

Edinburgh. 

„ London. 

Boyal Society of Literature of the United Kingdom, London. 

Boyal Statistical Society, London. 

University Library, Cambridge, England. 

„ Edinburgh. 

Victoria University, Manchester. 

Victoria Institute, London. 

Wheldon and Wesley, Ltd., London (Agents). 

Zoological Society, London. 
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British North America . 

Geological and Natural History Survey of Canada, Ottawa. 

Hamilton Scientific Association, Hamilton, Canada. 

Institute of Jamaioa, Kingston, Jamaica. 

International Institute of Agriculture, Department of Agriculture, 
Ottawa, Canada. 

Library, Advisory Research Council, Ottawa, Canada. 

Natural History Society of New Brunswick, St. John's. 

Nova-Sootian Institute of Natural Science, Halifax. 

Royal Canadian Institute, Toronto. 

South Africa . 

Durban Museum, Natal. 

Free Public Library, Cape Town. 

Natal Museum, Pietermaritzburg. 

Rhodesia Museum, Bulawayo, South Afrioa. 

South African Association for the Advancement of Science, Cape Town. 
South African Museum, Cape Town. 


India . 

Asiatic Society of Bengal, Calcutta. 
Colombo Museum, Ceylon. 

Geological Survey of India, Calcutta. 
Natural History Society, Bombay. 
Raffles Museum, Singapore. 

Queensland . 

Geological Survey Office, Brisbane. 
Queensland Museum, Brisbane. 

Royal Society of Queensland, Brisbane. 


New South Wales . 

Agricultural Department, Sydney. 

Australasian Association for the Advancement of Science, Sydney. 
Australian Museum Library, Sydney. 

Consulate-General of the Czeeho-Slovak Republic, Sydney. 
Department of Mines, Sydney. 

Engineering Association of New South Wales, Sydney. 

Engineering Institute of New South Wales, Watt Street, Newcastle. 
Library, Botanic Gardens, Sydney. 

Linnean Society of New South Wales, Sydney. 

Public Library, Sydney. 

Royal Society of New South Wales, Sydney. 

University Library, Sydney. 


Victoria. 

Advisory Counoil of Science and Industry, 314 Albert Street, East 
Melbourne. 

Australian Institute of Mining Engineers, Melbourne. 

Commonwealth Institute of Science and Industry, Danks Buildings, 
891 Bourke Street, Melbourne. 



List of Free Copies. 


825 


Fiel(\ Naturalists' Club, Melbourne. 

Qeological Survey of Victoria, Melbourne. 

Legislative Library, Melbourne. 

National Herbarium of Victoria, South Yarra 
National Museum, Melbourne. 

Royal Society of Victoria, Melbourne. 

University Library, Melbourne. 

Tasmania . 

Public Library of Tasmania, Hobart. 

Royal Society of Tasmania, Hobart. 

South Australia. 

Public Museum and Art Gallery of South Australia, Adelaide. 

Royal Society of South Australia, Adelaide. 

University Library, Adelaide. 

Western Australia. 

Government Geologist, Perth. 

Russia . 

Biological Station, Saratov. 

Emperor Peter I Agricultural Institute, Woronesh. 

Imper. Moskofskoie Obshchestvo Iestestvo - Ispytatelei (Imperial 
Moscow Society of Naturalists). 

KiefBkoie Obshchestvo Iestestvo-lspytatelei (Kief Society of Natural¬ 
ists). 

Norway . 

Adviser of Norwegian Fisheries, Bergen. 

Bergens Museum, Bergen. 

University of Christiania. 

Sweden. 

Geological Survey of Sweden, Stockholm. 

Royal Academy of Science, Stockholm. 

Universitetsbiblioteket, Uppsala. 

Denmark. 

Natural History Society of Copenhagen. 

Royal Danish Academy of Sciences and Literature of Copenhagen. 

Germany. 

Biologisches Zcntralblatt , Berlin, Dahlem. 

Botanischer Verein der Proving Brandenburg, Berlin. 

Deutsohes Entomologisohes Museum, Berlin. 

Ethnological Institute, Tubingen. 

Kdnigliche Physikalisch-Oekonomische Geselischaft, Kouigsberg, E. 
Prussia. 

Kdnigliches Zoologisches und Anthropologisch • Ethnographisches 
Museum, Dresden. 

Naturhistorischer Verein, Bonn. 

Naturhistoriscber Museum, Hamburg. 

Naturwissenschaftlicher Verein, Bremen. 
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Naturwissenschaftlicher Verein, Frankfurt-an-der-Oder. 

Prussisohe Bibliothek, Berlin. 

Rautenstrauch-Joest-Museum (St&dtisches Museum fiir Vdlkerkunde) 
Cologne. 

Redaction des Biologischen Centralblatts, Erlangen. 
Senekenbergische Nafcurforschende Gesellschaft, Frankfurt-am-Main. 
Staats und XJniversitatsbibliothek, Hamburg. 

Staatliches Forschungsinstitut fiir Volkerkunde, Leipzig. 

Verein fiir Vaterlandische Naturkunde in Wiirfctemburg, Stuttgart. 
Zoological Society, Berlin 


Finland. 

Abo Akademi, Abo. 

Finska Vetenskats Societes, Helsingfors. 

Austria . 

Intendanz des Naturhistorische Hofmuseums, Vienna. 

K.K. Central-Austalt fiir Meteorologie und Erdmagnetismus, Vienna. 
K.K. Geologische Reichsanstalt, Vienna. 

Hungary. 

Zoological Department, National Museum, Budapest. 

Belgium and the Netherlands. 

AcadAmie Royal des Sciences, des Lettres, et des Beaux-Arts de 
Belgique, Brussels. 

La Soci6t6 Royale de Botanique de Belgique, Brussels. 

Mus6e Teyler, Haarlem. 

Netherlands Entomological Society, Plantage, Middenlaan 15, 
Amsterdam. 

Switzerland. 

Naturforschende Gesellschaft (Soci6t6 des Sciences Naturelles), Bern. 
Sooiete de Physique et d’Histoire Naturelle de Geneve. 

France . 

Biblioth&que Nationale, Paris. 

Mus6e d’Histoire Naturelle, Paris. 

Soci6t6 Zoologique de France, Paris. 

Boci4t6 de Chimie Industrielle, 49 Rue de Mathurins, Paris. 

Italy . 

Biblioteca ed Archivio Tecnico, Rome. 

Laboratorio di Zoologies Generale e Agraria, Portici, Naples. 

Museo Civice di Stona Naturale, Genova. 

Museo di Zoologia e di Anatomia Comparata della R. Dniversita, 
Turin. 

R. Accademia dei Lincei, Rome. 

R. Accademia di Scienze, Lettre, ed Artd, Modena. 

Society Africans d'Italia, Naples. 

Society Botanies Italians, Florence. 

Society Geografica Italians, Rome. 

Society Toscana di Scienze Naturali, Pisa. 

Stazione Zoologies di Napoli, Naples. 
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Spain. 

Junta de Oiencies Naturals, Barcelona, Apartado 598. 


United States of America. 

Academy of Natural Sciences, Buffalo, State of New York. 

„ Davenport, Iowa. 

„ Library, Philadelphia. 

„ San Francisoo. 

American Engineering Societies' Library, 29 West 39th Street, New 
York. 

American Geographical Society, New York. 

American Journal of Science (Editors), Yale University, New Haven, 
Conn. 

American Philosophical Society, Philadelphia. 

Arnold Arboretum, Harvard University, Jamaica Plains, U.S.A. 
Astronomioal Society of the Pacific, San Francisco. 

Boston Society of Natural History. 

Brooklyn Botanical Gardens, New York. 

Chemical Abstracts, Ohio State University, Columbus, Ohio. 
Connecticut Academy, New Haven. 

Department of Agriculture, Washington, D.C. 

Field Museum of Natural History, Chicago. 

Franklin Institute, Philadelphia. 

Johns Hopkins University, Baltimore. 

Jonrnai of Geology (Editors), University of Chicago, Chicago, Ill. 
Leland Stanford Junior University, California. 

Library, Bureau of Science, Manila. 

Lloyd Library, Cincinnati. 

Missouri Botanical Gardens, St. Louis, Mo. 

Museum of Comparative Zoology, Cambridge, Mass. 
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Argentine Bepubltc. 

Academia Nacional de Ciencias, Cordoba. 

Museo Nacional de Historia Natural de Buenos Aires, Casilla del Correro 
Sociedad Cientifica Argentina, Buenos Ayres. 

Uruguay . 

Museo Nacional, Monte Video. 

Japan. 

College of Science, Imperial University of Japan, Tokyo. 

Hawaii. 

Bernice Pauahi Bishop Museum, Honolulu. 

National Library, Honolulu 

Volcano Observatory, Kilauea, Hawaii Islands. 

Java . 

Society of Natural Science, Batavia. 
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Abbotsford, Pleistocene glaciation (Park), 599. 
i bdita, Kpichorista. 
ibditus, VrawbuH . 

Abondanon, E. C., Aoquinoctia region (Benson), 
106. 

Abies pectin ala DC., host of Pucci niastr urn 
pvstulatum (Cunningham), 30. 

Abieti-t 1 hamaenerii, Purlintantrum. 

AbrotaneUa forsleriotdes Hook. f„ host of den- 
ditun monocystia (Cunningham), 47. 

%bruptus, Conus. 

Acacia sp., host of Credo Acuciae (Cunningham), 
47. 

Acacia e, Credo. 

Acaena microphylla Hook. f„ host of Phuig- 
midium Acaenae (Cunuingham), 18. 

- novae-zelandiae T. Kirk, host of Phray- 

midium nome-zdandiat (Cunningham), 19. 

-var. pallida T. Kirk, host of Phrag- 

midium Potentillae (Cunningham), 20. 

—— o vina A. Cunn., host of Phragmidium 
Potentillae (Cunningham), 20. 

- Savguisorbae Vahi., host of Phragmidium 

Potentillae (Cunningham), 19. 

-host of Phragmidium subsimile (Cun¬ 
ningham), 21. 

-— var. pilosa T. Kirk, host of Phrag¬ 
midium subsimile (Cunningham), 21. 

Acaenae , Phragmidium. 
acanthocarpa , Aglaophenia. 
acanlhostoma , Stereotheca. 

“Acheron,” time-signals (Baillie), 705. 
acinaces, Zenatia. 

Aciphylla squarrosa f tumatakuru in north (Kangi 
Hiroa), 357. 

Acirsettaoamar utica ut.), oeo. Pukeuri (Finlay), 
508. 

-variable form (Finlay), 508. 

Acrocercops zoriondla Huds., not Pareclopa 
(Meyriok), 204. 

Actaeae-Agropyri, Puccinia. 

Actaeae-tilyrni, Puccinia . 

Actaeon praecursorius Sut., oce. Ardgowan 
(Finlay), 509; Awamoa, 610. 

Acteonella, occ. (Benson), 121. 

Actinacis sumatraensis, occ. (Benson), 116. 
acuminata, Struthiolaria. 
acuminatum Otolithus ( Plev roneciidaru m ). 
aoutissima, Uamaspora. 

Adams, C. E., research grant, 1923, 790. 

Adams, J., ferns of Te Aroha and Te Moehau 
Mts., 88. 

Adamsii, Dracophyllum , 

Adalbert, Range, geol. (Benson), 117. 
adhaerens, Stenothoe. 


id mete annmata M. A' M., eongen. with Ptycha- 
tractus pukeuriensiH Sut. (Finlay), 501. 

- m ftori urn Marsh. & Murd., ik'c. Target 

Cully (Finlay). 496. 

• --is Merica n. sp. of Sutnr (Finlay), 

, 496. 

-possibly a Sivltella (Finlay), 501. 

I- suteri Marsh. A Murd., ore. Target Gully 

' (Finlay), 490. 

— - — is Merica n. »]>. of Sufcer (Finlay), 
496. 

I-Keozel. repres. of Auat. t 1 an cellar ia 

(Finlay), 501. 

' -type of Oamaruia (Finlay), 514. 

Admiralty lakls., geol. (Benson), 120. 
i ads per so, Puccinia. 

I adust a, Yerconella . 

I Aendium Porsoon, characteristics (Cunningham), 
32. 

1 - Anisotomen Reich., oce, (Cunningham), 46. 

( - Aqaitegiae Pers., svn., 1. 

i- Cdmisiae-dmotoris n. form -up., with fig. 

| and pi. (Cunningham), 37, 52. 

--- in key (Cunningham), 33. 

I- Cehnisiae-}retiolalae n. form-sp., with fig. 

I and pi. (Cunningham), 37, 52. 

— - in key (Cunningham), 33. 

* - Celmisme-Petriei n. torm-sp., with iig. and 

, pi. (Cunningham), 38, 53. 

|-in key (Cunningham), 33. 

- ('le.matidis JX\, syn., 1. 

I- J)i scoriae Cke. belongs to cycle of Uromyces 

Dtscariae (Cunningham), 47. 

|- dissentinatum Berk, not the uredo of 

Metam psora Kusanoi (Cunningham), 27. 

1 - - - oec. (Cunningham), 47. 

I- hapiro n. form-sp., with fig. and pi. 

| (Cunningham), 36, 53. 

1 - — in key (('unninghaiu), 33. 

- huwhai n. torm-sp., with fig. and pi. 

! (Cunningham), 35, 53. 

- - hab. (Cunningham), 392. 

- in key (Cunningham), 33. 

— Laricis Kleb., syn.. 29. 

- Mncroduntae n. form-sp., with iig. and pi. 

(Cunningham), 38, 53. 

-in key (Cunningham), 33. 

- Milleri n. form-sp., with tig. and pi. 

I (Cunningham), 35, 54. 

-in key (< Vmningham), 33. 

- monocystis Berk., ooe. (Cunningham), 47. 

- Myopori n. form-sp., with tig. and pi. 

(Cunningham), 35, 54. 

-in key (Cunningham), 33. 
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Aeoidimm Okariae Me Alp., diff. from A. Macro- 
rfottio* (Cunningham), 40. 

- otegense Lindsay, with fig. (Cunningham), 

33. 

- Darluca Filwn parasitic on (Cun¬ 
ningham), 49. 

- Tuberculina persicina parasitic on 

(Cunningham), 50. 

- Plantaginis- variae MoAlpine, with fig. 

(Cunningham), 36. 

-in key (Cunningham), 33. 

- Ranuncutecearum De Candolle, with fig. 

and pi. (Cunningham), 34. 

-in key (Cunningham), 33. 

-— - Darluca FUum parasitic on (Cun- 

ningham), 49. 

—— Rome Roehling, syn., 16. 

- Sophorae Kus., hab. (Cunningham), 392. 

aegrotens, Dicranomyia. 

amulet, SabaUnca . 

asquiteteralis, Spisula. 

Aequinoctia of Abendanon (Benson), 106. 

aerobatis, QeUchia. 

Aetkocola , partly replaces Sijthonolia (Finlay), 
501. 


- coatata (Hutt.) [^tphonolta], ooc. Awamoa 

(Finlay), 511. 

- sptnifera Finlay and McDowall, oco. Ard- 

gowan (Finlay), 509; Awamoa, 510; Target 
Gully. 495. 496. 

- taitae n. sp., with pi. (Marwick), 197. 

affiliated societies. See N.Z. Institute. 
affinis, Cyathve. 

Agandecca in Pnekillopteiidae of Kirkaldy 
(Myers), 321 note. % 
agilis , Philorheithrus. 

Aglaophenia acanthocarpa Allman, with fig. 
(Sale), 258, 259. 

- banksii Bale, syn., 263. 

•- divaricate var. acanthocarpa f Jaederhnlm, 

identity, 258. 

- filicula Allman, ooc. (Bale), 227. 

-Hilgendorf, identity (Bale), 257. 

- formosa Allman, syn., 261. 

- formom Bonnevie, identity (Bale), 261. 

— gaymardi Lamouroux, syn., 252. 

— buttoni Coughtrey, identity (Bale), 257. 

— — kuttoni Kirohenpauer, identity (Bale), 257. 

— incisa Coughtrey, identify (Bide), 257. 

- texa Allman, with fig. (Bale), 260. 

- texa Hilgendorf, identity, 258, 259. 

- pennatute t Coughtrey, syn., 257. 

— - plumosa Bale, oco. (Bale), 257. 

- seeunda Khchenpauer, syn., 263. 

- setacea Lamouroux, syn., 252. 

- tubulifera Hinoks, affin. to A.filicute (Bale), 

257. 

- whitdeggei, relation to A. texa (Bale), 261. 

- zdandim Steohow, proposed for A. hut- 

font (Bale), 258 note. 
aglaophenoidee, Plumularia. 
agoraetis, Metenchra . 

Agromyza uriicae n. sp., with pi. (Watt), 685. 
Agropyri, Pucdnia. 

— Pucdnia Acteeae -. 

- VstUago. 

aoromtrina . Pucdnia. 


Agropyron scabrum (Lab.) Beaur., host of Puo* 
dnia graminis (Cunningham), 394. 

-host of Ustilago buUate (Cunning* 

ham), 413. 

Agrostidis, Pucdnia. 

Agroetis parviflora R. Br., ooc. Banks Pen. 
(Laing A Wall), 440. 

- vulgaris With., host of TiUetia dsdpiens 

(Cunningham), 424. 

ahi a nga tane, lb, Maruiwi attacked at (Ander¬ 
sen), 696. 

aki-ba-roa, in land-claims (Rangi Uiroa), 354. 
Airae-caespitosae, TiUetia . 

“ Airedale,” first interprov. steamer at Queen's 
Wharf, Wellington (Baillie), 717. 

Aka, oharact. (Myers), 316, 321 note. 

-in key (Myers), 317. 

- flnitima Walker, with pi. (Myers), 326. 

akeake-moth. See Apaietris mdanombra. 
Akhuret, F., Waimate winds, 75-76. 
atete, Protocardia. 
albescens, Hdicopsyche, 
atbiceps, Oxydhira. 

- Phytomyza. 

cdbida , Schistophleps . 
albifasciata, Simaethis. 
albomarginata, WahUnbergia . 
albula, Pleurotoma. 
album, Chenopodium. 

Aldthoe arabica, progen. of A. lutea (Marwick), 

200 . 

- lutea n, sp., with pi. (Marwick), 200. 

Alectrion latecosteta Sut., ore. Pukeuri (Finlay), 
508; Target Gully, 495. 

Alectryon excelsum Gaertn., occ. with Olsada 
fragrantissima (Laing A Wall), 438. 
algae, fish-foods (Phillips), 388. 

Allan, H. H., research grant, 1923, 790. 

Allan, R. S., Chatham Islds. schists /Benson), 
130. 

aUani , Natica (Carinacca). 

“ Alligator " sent to N.Z. (Baillie), 700. 

Allman, G. J., descrip, of Sertularella Integra 
(Bale), 242. 

“ allotype,” use of term (Alexander), 643. 

allparti, Margindte. 

alokita, Mitra. 

alopeeurivora, TiUetia. 

alpina, Cdmisia longifdia var. 

alpinus, Prenaster. 

Alsophila Colensoi Hook, f., ooc. (Holloway), 
77 86. 1 

-occ. Banks Pen. (Laing A Wall), 

439. 

alte, CucuUasa. 

- Leucosyrinx. 

- Pleurotoma. 

- Tudicute. 

-subsp, transenna, Leucosyrinx. 

altemans. Pucdnia. 

Aludte monospUaiis Walk., strigil, fig. (Philpott), 
219. 

Alvania iupraseuipte May, rel to Linemen 
(Finlay), 483. 

- thouinensis May, rel. to Linemen (Finlay), 

483. 

Alvenlina. oco. fBenann). 125 note. 
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Amatkusia R. A. Philippi a LahiUia Comm. 

(Wilokens), 540. 
ambigua, Thuiaria . 
omeghinoi, StruthioJaria . 
ammonite, Horunui River bed (Marshall), 615. 
Amoeba, trout-food (Phillips), 382. 

Anmropeetta Chelot (Marwick), 576; in koy, 
549; range, 546. 

- major, with pL (Marwick), 577; range, 548. 

- teres, with pL (Marwick), 577; range, 548. 

amphialus, Polintces. 

Amphidesma subtriangulata Wood [Meeodesma] 
ooc. Awamoa (Finlay), 510. 

Amphineurus (Neeormoeia) fatuue (Hutton), 
deec., with fig. (Alexander), 651. 

- nimnervis Edwards, prob. a syn. 

(Alexander), 651. 

- subfatuus Alexander, desc., with fig. 

(Alexander), 651. 

- (Nothormosia) harni Edwards, desc., with 

fig. (Alexander), 650. 

Amphipoda, N.Z. (Chilton), 269-80, 631-37. 
AmphUhalamus, in group (Finlay, 481 

-absent from N.Z. Tert. (Finlay), 482. 

- inctusa (Carp.), in group (Finlay), 481. 

ampla, Diplodonta . 

AmpuUina carinata (Hutt), syn., 588. 

- drewi (Murdoch), syn., 576. 

- miocasnica Suter, syn., 575. 

- spiralis Marshall, syn., 575. 

- striata Qabb, rel to Olobisinum (Marwick), 

574. 

- suturalis Marshall, syn., 554. 

- suturalis Sut., syn., 564. 

- unMata (Hutt.), syn., 575. 

- venusta (Suter), svn., 576. 

- waihaoensis Marshall, syn., 555. 

—- waihaoensis Suter, type of Carinacca (Mar- 
wick), 553; syn., 554. 

- (Megatylatus) suturalis (Hutt.) Suter, 

syn., 556, 557. 

Amuri Bluff, Senonian fossils (Wilokens), 539. 
Anabaihron, in group (Finlay), 481. 

-absent from N.Z. Tert. (Finlay), 482. 

i- contabvlatum FrflcL, in group (Finlay), 

481. 

Anachis canceUaria , with pi, differs from A. 
speigkti (Marwick), 200. 

- pisaniopsis, with pL, differs from A. 

speigkti (Marwick), 200. 

— speigkti n. sp., with pi (Marwick), 199. 
oncsps, Poo. 

Amelia, retention of name (Finlay), 502. 

-variable form (Finlay), 508. 

- depressa (Sowerby), confused by Suter 

with A . opima (Marwick), 201. 

- (Baryspira) opima il sp., with pi. (Mar¬ 
wick), 200. 

- pseudo •australis Tate, ooc. (Marsh. A 

Mind,), 156. 

Andersen, J. C„ elected F.N.Z.Inst. (Inst.), 749. 
Anemones, Urooystis, 
angasi, Pteronotus. 

Angelica geniculate Hook, f., host of Aecidium 
Anisotomes (Cunningham), 46. 
angsdoea, Qertwardla, 
mgustifoKa, Olearia. 


Anisotome Bnysii (T. Kirk) lifting, form of 
Banks Pen. plant (Laing A Wall), 442. 

- fllifolia (Hook, f.) Cockayne A Laing, host 

of Puccinia namua (Cunningham), 4. 

-• Haasti (F. v. M.) Cockayne A Laing, host 

of Puccinia Anisotominis (Cunningham), 4. 

- latifolia Hook. f. ( — Ligusticum latifdium 

Hook, f.), host of Undo in fata (Cunningham), 
43. 

Anisotomes, Aecidium . 

Anisotominis, Puccinia, 

annelids, now (Finlay), 448. 

annual meeting. See N.Z. Institute. 

anomala, Admete. 

anomalodonta , Barytellina. 

anomalum , Nothopanax 

Anomia, oco. (Marsh. A Murd.), 156. 

-subdiv. (Finlay), 606. 

- hiUtoni , aff. with A, trigonopsis (Marwick), 

191. 

- trigonopsis Hutt., aff. with A . huttoni (Mar¬ 
wick), 191. 

-ooc. Ardgowan (Finlay), 509; Awa¬ 
moa, 510. 

- undata Hutton, with pi. (Marwick), 191. 

Antarctic continent, existence (BenBon), 127. 
anterctica , Seba. 

- U redo. 

antercticus , Scirpus, 
antecostata , Bathytoma. 
antennae, cleaning (Philpott), 215-24. 
antennatis, Calliphora. 

Anthoxanthum ndoratum L., host of Ustilago 
Readeri (Cunningham), 414. 

Anthracoidea Bref., syn,, 420. 

- Oarieis Brof., syn., 420. 

Antigona, occ. (Marsh. A Murd.), 156. 

A ntimitra vexUliformis M. A M., occ. Pukeuri 
(Finlay), 508. 
antipodi , Xenocalliphora . 
ants, and nymphs of plant-hoppers (Myers), 316. 
aotenetwis, Eulima. 

Apatetris melanombra Meyr., with pis. (Watt), 
331. 

AphrophUa neozelanica (Edwards), desc., with 
fig. (Alexander), 652. 
appressa. Corex, 

approximate, Natica (Magnatica). 
approximate , Turbo ( Marmorostoma). 
aquatica, Poa . 

Aquilegiae, Aecidium . 

- Puccinia. 

arabica , Aldthoe. 

Araeoptera , strigil (Philpott), 220. 

Arafura Bight, geol. (Benson), 111. 

-Sea, stable portion of Pacific region 

(Benson), 99. 
arborea , lledycarya. 
arborescens , Olearia. 
arboreum , Nothopanax . 
arctica, Saxicam. 

Arotiidae, strigil, with figs. (Philpott), 222, 223. 
Ardgowan fossil-beds (Finlay), 508. 

Ardtces, strigil (Philpott), 222. 

- curvata Don., strigil, fig. (Philpott), 22L 

Aregma Fr., syn., 14. 

- discifiora Arth., syn., 16. 
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Beta, infelix occ. Pukeuri (Finlay), 008. 

- roousta Hutt., replace with Belophos 

(Austrotoma) minor (Finlay), 010. 

- tenuilirata (Sut.) [ Ptychatractvs], occ. Tar¬ 
get Oully (Finlay), 490. 

-occ. Ardgowan (Finlay), 009 ; Pukc- 

uri, 008. 

- woodsi Tate, ono of Turridae (Finlay), 010. 

bdlidtoides , Senecio. 
bellula , Leda. 

- Xuculana. 

Belophos (Austrotoma) minor , n. name for Bela 
rdmsta Hutt. (Finlay), 015 note. 

- mkata (Hutton), fig. (Marwick), 161. 

belts, Maori (Rangi Hiroa), 344, 346. 

Benmore coal area (Soeight), 619. 

Bennett, G. W., Wellington lighthouse-keeper 
(Baillie), 706, 708. 
bensoni , Soleeurtus. 

Beat, R, Maori belts (Rangi Hiroa), 346, 348, 
349. 

-Maori names of AripkyVa (Rangi Hiroa), 

308. 

-Maori sandals (Rangi Hiroa), 307, 360. 

- Maruiwi, flight of (Andersen), 696. 

Betulaceae, host of Melampsoridium betulinum 
(Cunningham), 29. 

Betulae, Melampsoridium, 

- Vredo. 

ftetulina, Melamjuora. 
betulinum, Melampsoridium. 

Bewani Range, geol. (Benson), 116. 
biralycula , HydraU mania. 

- Thuiaria. 

bicaudtUu*, Otolithus fPhysiculus). 

Bidwillii, Ltbocedrus. 
bilabiata, Campanularia . 

- Hypanthea. 

- Silicularia. 

Billardieri , Polypodium . 
bimutata , Cenospira. 
bipunciatum , Sympetrvm. 
bird-protection, birds for Exhibition, 1923 (Inst.), 
736, 706. 

“ birds-nest ” fungi. See Nidulariales. 

Bismarck Archipel. geol., (Benson), 119. See also 
New Britain, New Ireland. 

-Range, geol. (Benson), 116. 

bispinosa, Odontotheca. 

- Sertularia. 

bivalve, HymenophyUum. 
blanda , TurboniUa . 

Blechnum , occ. (Holloway), 77. 

- Banksii Hook, f., occ. Banks Pen. (Laing & 

Wall), 489. 

—— capense (L.) Schlecht., occ. (Holloway), 
74. 

*— nigrum (Col) Mett, ooc. (Holloway), 86. 
—Patersoni Mett., ooc. (Holloway), 78, 86. 
—- penma marina (Poir.) Kuhn., ooc. (Hollo¬ 
way), 74, 88; 

— mlcanicum (Bb) Kuhn., oco. (Holloway), 
74. 

-occ. Banks Pen. (Laing & Wall), 439. 

bollonsi, Venerieardia. 

Borkhausmia idiogama n. sp. (Meyrick), 661. 

- paUidula n. sp. (Meyrick), 210. 

Borneo. See Malay Archipel. 


Borsonia absent from Awamoan (Finlay), 4b* 

-doubtful classiflo. (Finlay), 499. 

— cincta (Hutt.), congen. with PtychatradlUi 
pukeuri ensis Sut. (Finlay), 001 Lj 

- rudis (Hutt.), ooc. only in V* 

sands (Finlay), 499. 

Bougainville laid., geol. (Benson), 121. 
Bougainville Range, geol. (Benson), 117. 
Bougainvillidae (Bale), 228. 

Bovauia gigantea Pfeifer, aff. to B, monoculoidet 
(Chilton), 271. 

- monoculoides (Haswell), oco. (Chilton), 

270. * 

Bowler's Wharf, Wellington (Baillie), 714. 
brachiopods, north New Guinea (Benson), 116. 
Bragg, H., Queen’s Wharf, Wellington (Baillie), 
718. 

Bragg, W. H., honorary member, 1923 (Inst.), 

breath, length of (Andersen), 698. 

Brefeld, O., classiflo. of Bmuts (Cunningham), 
401, 408. 

-germination of Urocystis (Cunningham), 

430. 

- infecn. of Arrhenatherum elatius (Cunning¬ 
ham), 406. 

brmcomis, Cryptamorpha. 

- Mecorchesia . 

brevipennu i, Oalaxias. 
brevirostris, IxUirus. 

- TurbmeUa. 

brevis var. laevigata, Schismope. 
brevispira, Margin dla (GlabreUa). 

“ Brick House,” signals from (Baillie), 704. 
Brizue, TiUetxa. 

Brocchina pukeuriensis (Sut.) should replace 
Ptychatractvs pukeuriensis Sut. (Finlay), 601. 

-’ ooc. Ardgowan (Finlay), 509 ; Awa- 

moa, 010 ; Pukeuri, 008. 
bromivora , Ustilago. 

- Ustilago Carbo var. vulgaris d. 

Bromus hordeaceus L., host of Ustilago bromivora 
(Cunningham), 412. 

- unicloides H. B. K., host of Ustilago bromi - 

ivra (Cunningham), 412. 

-rust-proof, Hill (Cunningham), 401. 

-smut-freo strain (Cunningham), 401. 

BroohUa and LioteUa, relations (Finlay), 026. 

- corulum (Hutt.), not typical (Finlay), 526; 

in key, 531. 

-ew dodonta n. sp., with pi. (Finlay), 030; 

in key, 031. I 

- fossilis n. sp., with pi (Finlay), 527; in 

key, 031. 

- funiculata n. sp., with pi. (Finlay), 029; 

in key, 531. 

- iredaUi n. sp., with pi. (Finlay), 527; in 

key, 631. 

- pukeuriensis n. sp., with pi (Finlay), 629 j 

in key, 031. 

- stibarochila Iredale, type of group (rlnlay), 

031. 

•- tenuilirata n. sp., with pL (Finlay), 028 j 

in key, 531. 

Broun, T., final part (8) of Bull. 1 (Inst.), 764. 
Brouwer, H. A., E. Indian Archipel tectonios 
103, 107, 110, 113. 

-New Guinea, mountains (Benson), 116. 
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'0*tw. H. A., Timor, rook-strata (Benson), 
,)4-5. 

£- vulcanism in Banda Sea region (Benson), 
’ 108, 100. 

•»rown, F. D., resol. of sympathy (Inst.), 728, 
703. 

browni , Magadina. 

Bruee, W. S., resol. of sympathy (Inst.), 728. 
Bubakia Arth., syn., 20. 

Buccinum cortmarium Solander, syn., 180. 

- papulosum Martyn, in classiilo. (Marwick), 

166, 174. 

-syn., 180. 

- scutulatum Martyn, charact. (Marwick), 

169. 

- vermis Martyn, syn., 187. 

Buchanan /, Danthoma. 

Buck, P. Bee Te Rangi Hiroa. 
bucknilli, Epitonium. 

building fund, establishment (Inst.), 770. 

Buka, geol. (Benson), 121. 
bulbiferum, Asplenivin. 

- var tripinnatum , Asplenium. 

Bulbxnella Unokeri Benth. A Hook., occ. Banks 
Pen. (Laing A Wall), 441. 

Bulbophyllum pygmaeum (8m.) Lindl., occ. 

(Holloway), 89. 
builata . Lima . 

- XJstilagn. 

Buller, W., Maori extinction (Rangi Hiroa), 362. 
Bullinella cnysi (Hutt.) [Cylichnrlla], occ. Ard- 
gowan (Finlay), 509. 

- soror (Sut.) \Cylichuellti\, occ. Ardgowan 

(Finlay), 500 ; Awamoa, 510 : Pukeuri, 508. 

- striata (Hutt.) [Cyhchndln |, occ. Pukouri 

(Finlay), 508. 

bully. See Oobiommphvs goftioides. 
burden-carrier. Seo kawe. 
burdigaknsis . Naticu. 
burial, delayed (Rangi Hiroa), 355. 

Burmese arc and Malay Aechipel. (Benson), 
112-13. 

bumetti , Chlamys. 

- Pectcn. 

Burn, geol. phases (Benson), 103, 104, 105, 105 
note, 106,107, 111, 112,113. 

Buru-Ceram trend-line (Benson), 113. 
bush sickness, chemistry (Aston), 720. 
buslci, Plumvlaria. 

—— Thuiaria. 
buskii , Desmoscyphus. 


caddis-flies. See Trichoptera. 

Cadulus ddicatvlus But., occ. Ardgowan (Finlay), 
509; Pukeuri, 508; Target Gully, 495. 
Caeoma Tul., in key (Cunningham), 32. 

-syn., 26. 

- Mpilobii Link., syn., 30. 

- faUax Cda., syn., 50. 

- miniatvm Schlecht, syn., 16. 

- PotentiUae Schleoht., syn., 19. 

- Rosas Schleoht., syn., 16. 

oaerukus, Parakptamphopus. 
caesar , Lucilia . 
oassaris, Eusiroides . 
eaespitosa, Uncinia. 
cairoma, MargineUa. 

27 * 


cal a bash-trumpet (Andersen), 689. 
Calamoceratidae, key, Ac. (Tillyard), 285, 302 -3, 
calcar , StnUhwlaria. 
calcarata, Hebella , 
ealiculata , Campanularia . 

- Orthopyxis. 

californiaa, Plumvlaria. 

Callanaitis spcighti Sut. [Ckione], occ. Target 
Gully (Finlay), 495. 

- yatei (Gray), occ. Taieri (Finlay), 517. 

calliactis , Olyphipteryx. 

Vallioatoma canceUatum Finlay, occ. Ardgowan 
(Finlay), 509. 

-new name (\ temporemuta (Finlay), 

509 note 

- marwicki Finlay, occ. Ardgowan (Finlay), 

509. 

- seketum Chemn., occ. Dunedin (Finlav), 

518. 

- svteri Finlay, occ. Ardgowan (Finlay), 509; 

Pukeuri, 508 ; Target Gully, 496. 

-var. fragUe Finlay, oco. Ardgowan 

(Finlay), 509; Pukeuri, 508; Target Gully, 
496. 

-io BasUissa n. Bp. of Suter 

(Finlay), 496. 

- temporemuta Finlay, proposed for can¬ 
cellation (Finlay), 509 note. 

- tigris Martyn, occ. Dunedin (Finlay), 618. 

Calliphora Liim6, in key (Malloch), 638; key 
to. 640. 

- antennatis, belongs to Anthomyiidae (Mal- 

looh), 640. 

- aureonotata Mac*quart, in key (Malloch) 

640. 

- erythrocephala Linn£, in key (Malloch), 640. 

- quadrimaculatus Swederus, in key (Mal¬ 
loch), 640. 

- viUom Rob.-Desv., in key (Malloch), 640. 

Calliphorid&e of N.Z. (Malloch), 638-40. 
Callochiton empleurus (Hutt.), occ. Dunedin 
(Finlay), 517. 

- platessa Gould, occ. Taieri (Finlay), 517. 

callosa , Natica. 

- Struthiolaria. 

cdllosus , Polinices. 

Calpc emarginata Fabr., strigil, fig. (Philpott), 

221 . 

Calycella parkeri n. sp., a typical Qonothyraea 
(Bale), 227. 

Calyptraea tnarulata (Q. A G.) should be C. 
novae-zclandiae (Lesson), (Finlay), 497. 

- novae - telandiae Less., occ. (Marsh. A 

Murd), 166. 

- tenuis (Gray), occ. Pukeuri (Finlay), 608. 

Campanulaceae, host of Puccina Wahlenbergiae 
(Cunningham), 8. 

Campanularia bilabiata Coughtrey, syn., 233. 

- lennoxensis. Hartlaub’s KvcopeUa crenata 

(Bale), 233. 

- tridentata Bale, syn., 236. 

campanularia , Eucopma . 

- Silicvlaria. 

campanulatus , Cyathus . 

Campanulina humilis n. sp., with fig. (Bale), 235. 
Campanulinidae (Bale), 235. 

Campbell laid., forest only scrub (Holloway), 92. 
campylocarpum, Synthecium. 
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eanaUculata, Bela. 

- Corbula. 

- Rhyssoplax. 

canceUaria, Anachis. 
eanedlata , Crimea, 
canceUatum, CaUioetoma . 

Candida, Nidvla. 

- Nidularia. 

- Noxeba. 

-var. effuea, Noxeba. 

Candollaceae, hoot of an Aecidiutn (Cunningham), 
47. 

CandoUei , Ustilago. 

Canterbury College Jubilee, repres. (Inst.), 751. 
Cantharidm teneorosus A. Ad., wrong ident. 

(Finlay), 498. 
eapense, Blechnum. 

- Pclyetichum. 

capiUaris , SertulareUa. 
capiUUa, Myosotis. 
caplaliSf Gheilosia . 

Capua intraciana (Walk.), N.Z. oeo. (Philpott), 
664. 


<7ar6o var. vulgaris d. bromivora, Ustilago. 
Carcharodon, oco. N. Auek. (Marshall), 618. 
Cardium paivlum Hutt. should be Protocardia 
patvla (Hutt.), (Finlay), 498. 

- spatiosum Hutt, oco. (Marsh. & Murd.), 

166. 

Carex oppressa R. Br., host of Puccina Cancis 
(Cunningham), 394. 

- comans , used for belt (Rangi Hiroa), 348. 

- dipsacea Berggr., host of Elaieromyus 

niger (Cunningham), 416. 

-host of A', olivaceus (Cunningham), 

417. 

- flava Linn. var. cataractae R. Br., not on 

Banks Pen. (Laing & Wall), 444. 

- Gaudichaudiana Kunth., host of Ointractia 

Caricis (Cunningham), 420. 

- lucida Boott, used for belt (Rangi Hiroa), 

348. 

- pseudo-cyptrus L., host of Ustilago catenata 

(Cunningham), 417. 

- Solandri Boott, oco. Banks Pen. (Laing & 

Wall), 441. 

- subdola Boott, host of Ciniractia Cancis 

(Cunningham), 420. 

- temaria Forst f., boat of Cintractia Caricis 

(Cunningham), 420, 

- parked Hilgendorf, syn., 231 

- testacea Sol ex Boott, oco. Banks Pen. 

(Laing A Wall), 441. 

- virgata Sol, host of ElaUromyces olivaceus 

(Cunningham), 417. 

car^jo, rate of disoharge at Wellington (Baillie) 

coricicbla, Udilago. 

Cancis , Anthracoidea. 

- Ciniractia. 

- Puccinia. 

- Uredo. 


Caries, Tmetia. 

- Uredo. 

Carinacca n. subg. (Marwick), 663; in key, 648, 
664; range,646, 


Carinacca. See also NaUca (Carinacca). 
carinata , AmpuUina. 
carinatum, 8tnum. 
carinatus , Sigaretus. 

Carpentaria, Gulf, geol (Benson), 118. 

Corset, Schoenus. 

■- Veronica. 

Oarstenx Top, geol. (Benson), 118. 

Carter, C. R., Wellington lighthouse (Baillie), 
705-6; Queen’s Wharf, 719; reclamation 
contracts, 711. 

Carter Bequest, erection of observatory with 
funds (Inst.), 733, 766, 772; erection of brick 
room for library, 734, 776; statement of 
aooounts, 1922, 736,759. 

-Library, removal from Museum (Inst), 

733. 

Caryophyllaoeae, infection by rusts (Cunning¬ 
ham), 404, 427. 

Cass, altitude, climate, to. (Holloway), 74. 
Cassidea labiata (Perry), diff. from Phalium 
labiatum (Finlay), 524. 

- pura (Lamk.), diff., from Phalium labiatum , 

to. (Finlay), 524. 

-should, be Galeodea senex (Hutt), 

(Finlay), 607. 

- ntadialis Hedley, with pi. (Finlay), 526; 

occ. 618. 
castanea , Ponera . 

Castnid&e, strigil, with fig. (Philpott), 219. 
Castnioidea, strigil, with fig. (Philpott), 219. 
Catalogue Committee. See N.Z. Institute. 
Caiamacta traiufixa n. sp. (Meyrick), 203. 
cataractae , Carexfava var. 
catenata , Limopsts. 

- Uetilago. 

caudata , Siphonalia. 

- Vercondla. 

Cecidomyia olearias Masked, prob. host of Eury- 
toma olearias (Gahan), 688. 

- uredinicda, parasitic on Uromyces (Cun¬ 
ningham), 61. 

Cdakovskyana , Puccinia. 

Cdama, strigil (Philpott), 222. 

Celebes, geol structure (Benson), 106, 107, ill. 
Gelmisia coriacea (Forst f.) Hook, f., host of 
Puccinia Cdmisiae (Cunningham), 9. 

- Dallii Buoh*, food-plant of Apatdris nut »• 

nombra (Watt), 932. 

- discolor Hook, f., host of Aecidium 

Celmisiae-discoloris (Cunningham), 37. 

- Hookeri Cockayne, host of Puccinia Cel- 

misiae (Cunningham), 8. 

- longifolia Cass., host of Puccinia Cdmisiae 

(Cunningham), 8. 

-var. alpina T. Kirk, host of Puccinia 

Cdmisiae (Cunningham). 8. 

- petiolata Hook, f., host of Aecidium 

Cdmisiae-pdiolatae (Cunningham), 37. 

- Petriei Cheeeem., hoat of Aecidium Cd- 

misiae-Petriei (Cunningham), 38. 

- prorepens Petrie, host of Aecidium Get 

misiat-disoolorie (Cunningham), 37. 

- Sbulmii Hook. 1, host of Aeddbm 

Cdmisae-discoloris (Cunningham), 37. 

- spedabiUe Hook, t, host of Pucoma 

fodens (Cunningham), 396. 
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Gdmisia verbascifolia, food-plant of Apatetris 
mdanombra (Watt), 332. 

Celmisiae, Puccinia. 

- Undo . 

- Undo Compositarum-. 

Cdmisiae-discckiis, Aecidium. 
Odmisiae-petiolatae, Aecidium . 

Cdmisiae-Petriei , Aecidium. 

Cenospira bimutata n. name proposed for 11 mi- 
conus omatus (Ifutt.), (Finlay), 408. 
centrifoliae , Undo Howe-. 
eephalapods, N. Canterbury (Marshall), 615. 
Csphanodes Janus Misken, strigil, fig. (Philpott), 
223. 

Ceram, geol. phases (Benson), 103, 104, 105, 
106, 107, 111, 112,113. 
cerastium, Thuiaria. 

Cerastium wlgatum Linn6, food-plant of Haplo- 
myza chenopodii (Watt), 684. 
ceraunias, Ichneuiica . 

Cerithidea, ooc. (Marsh. & Murd.), 156. 

- perplexa (Marshall and Murdoch), (Mar¬ 
wick), 104.. 

-, Ataxocerithium perplexum should 

stand as (Finlay), 477. 

OerWmBa fidicula Sut., occ. Ardgowan (Finlav), 
500. 

-varying form (Finlay), 508. 

Cerithiopsis , occ. (Marsh. & Murd.), 156. 
Ceroxodia paradisea Edwards, desc. (Alexander), 
654. 

“ Challenger ” fig. of Thuiaria cerastium (Bale), 
237. 

Ghamaenerii, Pucciniastrum Abieti-. 

Chamostraea should be Cleidothaerus (Finlay), 
407. 

Chanoe Bros., Somes laid, light (Baillie), 700. 
Chapman, F„ ident. of Serpula ouyenensis 
(Finlay), 440. 
chaptnani, Ditrupa. 

Gharagia, strigil (Philpott), 217, 218. 

- virescens Dbld., strigil, fig. (Philpott), 217. 

charassa , Lironoba. 
chariessa , Cytherea. 

Gharixena iridoxa Meyr., with pis. (Watt), 327. 
Charles Louis Range, geol. (Benson), 123. 
Charonia, in key (Finlay), 463. 

- difdenensis n. sp., with pi. (Finlay), 460 

-in key (Finlay), 464. 

- lampas (L), in key (Finlay), 464. 

-(L,), juvenile characters (Finlay), 461. 

-occ. (Finlay), 462. 

--var. eudia Hedley, ooc. (Finlay), 462, 

518. 

— -in key (Finlay), 464. 

— nsotdanica (M. & M.), in key (Finlav), 464. 
-(M. & M.), reL to C. difdenensis 

(Finlay), 461. 

- nodifera var. eudia Hedley, syn., 462. 

- tritonis, in key (Finlay), 464. 

ekarhdaria, Orthenckes. 

Chatham Islds., climate and vegetation (Hollo¬ 
way), 90-1. 

-schists (Benson), 130. 

chat ham ensis, Ohkmys . 

—- Peden. 

- Bissoina, 

— Trochus. 


chathamicum, Linum monogynum var. 
chattonensis , Solecurtus . 

- Uber. 

Cheeseman, T. F., Kermadec Islds. vegetation, 

00 . 

-rosol. of sympathy (Inst), 753. 

cheesemani , Drulia. 

Cheesma it, Potamogelon. 

Cheilosia captalis n. sp. (Miller), 282. 

- fulvipes n. sp. (Miller), 282. 

cheUostoma, Merdina. 

Chenopodiaceac, hosts of Undo Bhagodiae (Cun¬ 
ningham), 43. 
chenopodii, Haplotnyza. 

Chenopodium album L., food-plant of Uaplomyza 
chenopodii (Watt), 684. 

Cheviots, bush sickness in (Aston), 723. 
chick weed. See Cerastium wlgatum , and Std- 

laria media. 

rhiltoni, Pycnacentrodes. 

- Thecocarpus. 

ChUtonia mihiwaka Chilton, with fig. (Chilton), 
271. 

- subtenuis Sayre, affin. to (\ mihiwaka 

(Chilton), 271. 

Chione crassitesta n. sp., with pi. (Finlay), 478. 

I- marshalli Cow., a nomen nudum (Finlay), 

505. 

- meridionals (Sow.), is C. vellicata Hutt. 

(Finlay), 505. 

- speighti. See Callanaitis speighti. 

- stuchburyi (Gray), charact. (Finlay), 478. 

Chlamys (Pallium) burnetii (Zitt.), [Pecten], 
occ. Ardgowan (Finlay), 509. 

- chathamensis (Hutt.) \Pecteh], occ. Ard¬ 
gowan (Finlay), 509; Pukeun, 508; Target 
Gully, 405. 

- grangei n. sp., with fig (Murdoch), 159. 

- oamarutica n. sp., with pi. (Murdoch), 158. 

- radiatus (Hutt.) [Pecten], ooc. Ardgowan 

(Finlay), 500. 

Choiseul, geol. (Benson), 121. 
chondrodenna, Puccinia. 

Chree, C., elected hon. member (Inst.), 775, 
christiei , Trigonostoma . 
christyi, Kulima. 
chrysargyra , Sabatinca. 
chrysippus peiilia, Danaida . 
chrysograpta, Astrogencs. 

Ghrysomyia Rob.-Desv., in key (Malloch), 638. 

- dux Eschsoholz, oharoo. (Malloch), 630. 

— rvfifacies Macquart, only sp. in N.Z. (Mai 
loch), 630. 

chudeaui , Orthophragmina. 

cicada, trout-food (Phillipps), 383, &o. 

Cidntlda tuberculata, trout-food (Phillipps), 385. 
ciliatum , Hymenophyllum. 
cincta, Borsonia. 

- Struthiolaria. 

cinctum, Sinum. 

- Sinum (Eunalacina). 

cindus, Pdinices (JRuspira)• 

- Sigaretus. 

- Sigaretus (Nalacina). 

cinsnse, Polygonum . 
cinetrea, Puccinia. 
bingulata, Mdampsalta. 

- Struthiolaria. 
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cingulata subsp. monilifera , StruthMaria. 

-var. B, Strutkiolaria. 

cingvtatus, Circulua. 

Cintractia , characters (Cunningham), 418. 

-in key (Cunningham), 403. 

-^venae Ell. ot Tr., syn., 405. 

- Caricis (Persoon) Magnus, with fig. and pi. 

(Cunningham), 420. 

-in key (Cunningham), 418. 

- patagonica Cke. et Mass., syn., 412. 

- aderotiformia (Cooke and Massec) n. comb., 

with fig. and pi. (Cunningham), 421. 

-in key (Cunningham), 418. 

-NptwiJfrw(Ludtfig) Me Alpine, with fig. and 

pi. (Cunningham), 418. 
circularia, Otolithua (Scopelua). 

Circulua cingulatua Bartrum, an Elachorbia (Fin¬ 
lay), 497. 

- heticoides (Hutt.), eongen. with (\ aub- 

tatci Sut. (Finlay), 497. 

- politua Sut., eongen. with (\ tatci (Angas), 

(Finlay), 497. 

Cirsii-lancedaM, Gymnoconia. 

Citharu*. See also OtolUhus (Citharus). 

- linguatula Taring otolith (Frost), 614. 

citrijonnis , Uromyce*. 

Cixiidae (Myers), 315-26. 

Cixiua, elassifio., &e. (Myers), 317. 

- - of Walker (Myors), 316. 

- aapilus Walker, syn.. 318. 

- jinitimus Walker, syn., 326. 

- interior Walker, with pi. (Myers), 318. 

- kermadcrensis n. sp. (Myers), 319. 

marginalia Walker, syn., 324. 

- nervoaua (Linn.), type (Myers), 317. 

- opjmitua Walker, syn., 324. 

■ — punctimargo Walker, with pi. (Myers), 317. 

- rufifrona Walker (Mvers), 319. 

Vladtjphora , trout-food (Phillips), 382. 
cladraatidie , I'romycea. 

clarkei , Tiriteana. 
clathraia , Trichotropi*. 

Clathurella Hamiltoni Hutton, syn., 197. 

Clavidae (Bale), 228. 

Clematidia, Aecidium. 

- - Dicaeoma. 

- Puccinia. 

Clematis Coknaoi Hook, f., host of Aecidium 
octagenae (Cunningham), 33. 

- - hemaepala DC., recorded host of Aecidium 
otagenae (Cunningham), 33. 

- indirim Willd., host of Aecidium otagenae 

(Cunningham), 33. 

- marata Armstr., oee. Banks Pen. (Laing & 

Wall), 441. 

Clifden beds, note on (Finlay & McD.), 534-38. 

-list shells from bands 6, 7, and 8 

(Finlay it McD.), 538. 
clifden ensia, Vharonia. 

- Magadina . 

clijfortioidee , Nothofagus. 
dimacotus, Fusinus. 

Clinton, 0. P., elassifio. of smuts (Cunningham), 
403. 

clypeatus, Semo. 

Clytia johnetoni (Alder), occ. (Bale), 227, 232. 
Vnephasia latomana (Meyr.), first male record 
(Philpott), 209. 


Cockayne, L., ferns, Tongariro Nat. Park, 88. 

-vegetation, Chatham Islds., 90. 

—*- Arrowsmith diet., 75. 

-and R. Laing, Cass climate, 75. 

cockrofti , Malpha . 

Colensoi, Alsophila . 

- Clematis. 

- Cyathua. 

- Olearia . 

- PHyllacHne. 

- Trichomunes. 

coltnaonis, Leatea. 

Coleosporiaceae, charact. (Cunningham), 25. 

-elassifio (Cunningham), 26. 

-oee. of Uredo (Cunningham), 40. 

Cdeosporium Leveille (Cunningham), 25. 

-, Peridermium in cycle of (Cunningham), 

32. 

- Fuchaiac Cooke, with fig. and pi. (Cun¬ 
ningham), 25. 

“ College Lane ” or “ College Passage ” (Baillio), 
711. 

CoUoniata imperforata (Sut.), no fossil record 
(Finlay), 497. 
colonica, Hydropayche. 
colorata, Lima. 

Columbarium maorium M. & M., oee. Pukeuri 
(Finlay), 508. 
columnaria . Sertulardla. 
colza-oil in N.Z. lighthouses (Bnillie), 709. 
comana, Career. 

Comarchis , strigil (Philpott), 222. 
comburena, UatUago. 

Comintlla , oee. (Marsh. & Murd.), 156. 

- drewi Hutton, syn., 198. 

- Hamiltoni (Hutton), with pi. (Marwick), 

197. 

- huttoni Kobelt, syn., 197. 

- pnlchra Sut., oee. Target Gully (Finlav), 

495. 

— quoyana (A. Ad.) diff. from f\ Hamiltoni 
(Marwick), 198. 

communal life, Maori (Rangi Hiroa), 367. 
com pacta, Pallia. 

- Puccinia. 

- - Tritonidea. 

com plana ta, Conomitru. 

Compositae, hosts of Aecidium Celmisiae - die- 
coloriu (Cunningham), 37. 

-hosts of Puccinia Cehniaiae (Cunningham), 

8 . 

-hosts of Puccinia spp (Cunningham), 

393, 395. 

-hosts of Uredo Oleariae (Cunningham), 44. 

Compositarum var. Cehniaiae, Uredo. 
compreaaa, Sukonacca. 
compta, VerconeUa. 
oonch-hom. See pumoana. 

ConcHothyra maraHaUi Trechmann, with tig. 
(Marwick), 171. 

- parasitica (McCoy) Hutt,, aff. to StrutHio - 

lardla nordenekjoldi (Marwick), 165. 

-aff. to Pugndlua maraheUi (Marwick), 

170. 

-not at Shag Point (Wilckens), 544. 

concinna, Couthouyia 

- Lucinida. 

- Monataria. 
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eoncinna, Struihiolaria tubtrculata. 
c onfusum. PsUochorema . 

conglomerates in hydraulic limestone (Benson), 

conoidea. Siphonalia. 

- VerconcUa, 

Conomitra complanata (Tate), rel. to (\ incon- 
npicua (Finlay), 468. 

- inconspicua (Hutt.), with pi. (Finlav), 468. 

- othone T.-Woods, similar to (\ othoniana 

(Finlay), 468. 

- othoniana n. sp., with pi. (Finlay), 467. 

consortia, Natica. 
connpicua , Arundo. 
consiricta, Philine . 
contabulatum, Anabathron. 
contraria, Ochrogaster. 

Conan (Lxthoconun) abruptus Marshall, occ. 
(Finlay), 479. 

- dennanti Tate, rel. to r. (L.) tri¬ 
angularis (Finlay), 479. 

- triangularis n. sp., with pi. (Finlav), 

r 479. 

convexa , Struihiolaria. 
convolvuli , Sphinx. 

Cook, J., Maori population (Hant^i Hiroa), 363. 

-Strait, early importance (Baillie), 701. 

cooking-bands, technique (Rangi Hiroa), 360. 
Coons, 0. W. See Potter, A. A., and Coons. 
Coprosma foetidinnima Forst., host of Aecidium 
hupiro (Cunningham), 37. 
coracina. Monodonta. 
coral, Fly River (Benson), 116. 

( 1 oraUina netacea Ellis, syn., 262. 
corbin, Venericardia. 

Corbula canalirulata Hutt., same shell as V . 
humerona Hutt. (Finlay), 499. 

— humerona Hutt., oce. Awamoa (Finlay), 510. 

-same shell as C. canalirulata Hutt. 

(Finlay), 499. 

- kaiparaensin But., occ. Awamoa (Finlay), 

511. 

- pumila Hutt., occ. Ardgouan (Finlay), 609. 

-varying form (Finlay), 608. 

Cordalia Gobi, syn., 49. 

- pernicina Gobi, syn., 60. 

Cordyline audralin , used for sandalB (Uangi 
Hiroa), 357, 368. 

— Banknii Hook, f., not on Banks Pen. 
(Laing & Wall), 438. 

Corethra , food of LibeUula pukheUa (Phillipps), 
389. 

coriacea, Celmiaia. 

Carina , food of LibeUula pulcheUa (Phillipps), 389. 

cornea var. wormbeliennin, Ditrupa . 

coronarium, Buccinum . 

coronala , Tylonpira. 

eorrugata , Plumularia . 

conUum Broohda. 

- Liaaoapira 

- Scalaria. 

Corynid&e (Bale), 228. 

Cosamann, M., Pdicaria and Tylonpira (Mar¬ 
wick), 169 . * 

— Struthiolariidae. classifio. (Marwick), 161. 

- Ptychatractun , remarks on (Finlay), 600. 

- Trophon crispun named T. gouldi (Mar¬ 
wick), 199. 


cantata. Aethocala . 

- Crepidula. 

- Septvnea. 

- Siphonalia. 

— Terehra. 

Cotton. C. A., Pleistocene crust-warping and 
block-faulting (Benson), 131. 
cottrcaui , Otolithun (Percidarum). 
coughtreyi , OMia. 

Couthouyia concinna Marsh. & Murd., oce. 

Ardgowan (Finlay), 609; Target Gully, 496. 
covered smut of barley (Cunningham), 408. 
Crambun abditun n. sp. (Philpott), 212. 

- crenaeun Meyr., strigil, fig. (Philpott), 219. 

crane-flies of N.Z. (Alexander), 641. 
crenaeun , Crambun. 
crenulata , Struthiolaria. 
cranna , Cyproidia. 

Crannatdiiten oltenua (A. Ad.), ideiit. (Finlay), 
606; occ. Awamoa, 511. 
cranni , Euniroides. 
crannicaudatum , Neurochorema. 
crasnidenn , BaryteUina . 
craanUenta , Chione. 
cranniuncula , SertulareUa. 
crannum , Tetradeion. 
crayfish. See Paranephropnplantfrona 
crenata , Eucopella. 

- Orthojtyxin. 

Crepidula contain (Now.) should he expunged 
(Finlay), 498. 

- yregaria Sow., ore. (Marsh. & Murd.), 156. 

- incurvu Zitt. is C. wilckensi Finlay 

(Finlay), 498. 

- monoxyla (Less.), occ. Att&moa (Finlay), 

610; Pukeuri, 608. 

- striata (Hutt.) should be C. radiatn( Hutt.), 

(Finlay), 498. 
rribraria , Ary in a. 
crinis , Ser tula rut. 
crinila , Dirhthu'hne. 

- Luzvla. 

Crinitae , Credo, 
crispun, Fusus. 

- Trophon. 

croceus , Frans, 

Cronartiaoeae, classifio. (Cunningham), 26. 

-hosts of Credo (Cunningham), 40. 

Cronartium , Peridermium in cycle of (Cunning¬ 
ham), 32. 

Cronidonema pleheiamt Zell., strigil, fig. (Philpott), 
219. 

Cronsea cancellaia (T.-Woods), occ. Target Gully 
(Finlay), 495. 

- sublabiata Tate., occ. Awamoa (Finlay), 

510 

crucihuliforme , f'rucibulum. 

Crucibulum Tnlasne, characteristics (Cunning¬ 
ham). 62. 

-in key, 61. 

-, Cyalhun. 

-, Xidularia. 

— crucihuliforme (Scop.) White, syn., 63. 

- emodenne Berk., syn., 62. 

- juglandicolum De Toni, syn., 63. 

- nimile Mass., syn., 63. 

- vulgart Tulasne, with figs. (Cunningham), 

63 . 
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cruciferus, MolopkUus 

Gryptamorpha brevicomis White, with pi (Hud* 
son. 341. 

CryptomeUa n. subgen. (Finlay), 016. 

CmuUaea, ooo. N. Auok. (Marshall), 617. 

- dUa Sow., occ. Awamoa (Finlay), 510. 

-var. B Hutt., occ. Awamoa (Finlay), 

510; Target Gully, 495. 

- attenmta Hutt., occ. Target Gully (Finlay), 

495. 

- australis (Hutt.), oco. Awamoa (Finlay), 

511; Pukeuri, 508. 
cumingi, DivariceUa. 
euneata, Euphrasia, 
cuniculi , Puccinia. 

Cunninghamii , Cyathea . 

- Dendrobium . 

- Gleichenia. 

- Oita 

- Olearia. 

- Polypodium . 

carte, Paphia. 
curvaia , Ardices. 

Customhouse Wharf, Wellington (Baillie), 715. 
Cyathea Cunninghamii Hook, f., not on Banks 
Pen. (Laing k Wall), 444. 

- dtalbata (Forst. f.) Sow., oco. (Holloway), 

77. 

- kermadecensis W. R. B. Oliver, Tricho¬ 
monas venosum epiphytic on (Holloway), 90. 

- medullaris (Foret, f.) Sw., grown in the 

open, Auckland (Holloway), 89. 

- lentifera (L.) White, syn., 65. 

- melanosperma (Sohw.) White, syn., 66. 

- rvfipts (E1L et Ev.) White, syn., 66. 

— - stercorea (Schw.) White, syn., 66 
Cyathus Haller, characteristics (Cunningham), 

63. 

-in key (Cunningham), 61. 

- affini* Pat,, syn., 66. 

- Satleyi Mass., syn., 66. 

- c ampanukUus Cda., syn., 05. 

- Coknaoi Berkeley, with pi. (Cunningham), 

64. 

- Crucitndum Pere., syn., 83. 

- dimorphus Cobb, syn., 66. 

- smodensis Berk., syn., 62. 

- ftmentorius DC., syn., 63. 

- fitnieda Berk., syn., 63. 

—— Hookeri Berkley, with pi. (Cunningham), 

65. 

- novae - zdandiae Tulaenr (Cunningham), 

64. 

— -in key, 64. 

- laevis DC., syn., 63. 

- Lesuerii Tul., syn., 66 

- mdonospermus De Toni, syn., 66. 

- OUa Persoon, with pi (Cunningham), 65. 

-in key (Cunningham), 64. 

- pmtoides Berk., syn., 68. 

-paste Berk., syn., 63. 

- rufipes EH. et Ev., syn., 66. 

— — st milis Cke., syn., 65. 

—-» stercorsm (Schw.) De Toni, with pL (Cun¬ 
ningham), 66. 

-— w mwmm DC., syn., 65. 

- Wrightii Berk., syn.. 66. 

Cydina dispar Hutton, syn., 193. 


Cydophorus serpens, food-plant of Philocryptiea 
poiypodU (Watt), 337. 

Cydostrema , name to be rejected (Finlay), 497. 
Cylichndla mysi Hutt., a BuUineUa (Finlay), 
497. 

- soror Sut, a BuUineUa (Finlay), 497. 

Cymatiidae, key to (Finlay), 463. 

Cymatium, in key (Finlay), 463. 

-of Camera loo. (Finlay), 453. 

- n. sp., undescribed (Finlay), 459. 

- decagonium n. sp., with pi. (Finlay), 460. 

-in key (Finlay), 464. 

- exaratum (Reeve), in key (Finlay), 464. 

-similar to C, decagonium (Finlay), 

460. 

- gemmulatum (Tate), rel. to C revohUum 

(Finlay), 456. 

- intercostale (Tate), rel to C. kaiparaense 

(Finlay), 458. 

- kaiparaense n. sp., with pi. (Finlay), 457. 

-in key (Finlay), 464. 

- marwicki n. sp., with pi. (Finlay), 456. 

-in key (Finlay), 464. ♦ 

- minimum (Hutt.) should be expunged from 

lists (Finlay), 499. 

-syn., 463. 

- octoserratum n. sp., with pi. (Finlay), 459. 

-in key (Finlay), 484. 

- pahiense M. k M., olassifio. uncertain 

(Finlay), 462. 

- parthenopeum (von Halis), in key (Finlay), 


-use 0 f name (Finlay), 462. 

- radiale (Tate), rel. to Austrotriton maorium 

(Finlay), 454. 

- reviAuium n. sp., with pi. (Finlay), 456. 

-in key (Finlay), 464. 

- sndpturatum n. sp., with pL (Finlay), 458. 

-in key (Finlay), 464. 

- spengleri (Perry), in key (Finlay), 464. 

-fossil in Aust. (Finlay), 465. 

-unlike other N.Z. species (Finlay), 

463. 

- suteri M.AM.,a Xymene (Finlay),402,498. 

- transtnnum (Sut.), in key (Finlay), 464. 

-growth form (Finlay). 458. 

cymodoce , Tinea. 


Cy tr m ' 


, hosts of Cintraetia (Cunningham), 


-host of Elateromyces spp. (Cunningham), 

414. | 

-host of Puccinia Caricis (Cunningham), 394. 

-host of Sorosporum (Cunningham), 427-28, 

429. 

-host of Uredo Scirpinodosi (Cunningham)* 


-host of UstUago (Cunningham), 404. 

cyphoides, Austrotriton . 
cyphum, Austrotriton. 

Cyproidia crassa Chilton, syn., 631. 
cystophora, LaevUitorina. 

Cytherea should be Antigona (Finlay)* 497. 

- charisssa Sut., a syn. of Ohione vsUicata 

Hutt (Finlay), 505. \ 

- oblong® (Hanley) is Chione vdlicaia Hutt. 

(Finlay), 505. 

- snbobkmga Cossm.* a nomas nudum (Fin* 

lay), 505 
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CyUiem » mbevlcata (Sut.) is Chione vellicata 
Hutt. (Finlay), 506. 

—— yatei C4ray should be ('attamitia (Finlay), 


DacfylidU, Uromyces. 

Ihctytis ghmerata L., host of UatUago striae- 
fomia (Cunningham), 410. 
daddy-long-legs. See Tipuloidea. 

Dahl, K.. deterioration of trout (Fhillipps), 300. 

4 * daising ” in sheep (Aston), 723. 

DaU, W. H. f Nation, shell (Marwick), 545. 

Datlii, Celmisia. 

Dolmaaiceroa Djan4Udz6, desorip. (Marshall), 616. 

- apeighti n. sp„ with pis. (Marshall), 615. 

Dampier Jslds., geol. (Benson), 120. 

-Strait, geol (Benson), 119. 

Danaida ckryaippus peiilia Stoll. (Philpott), 211. 
Danthonia Buchanan i Hook, f., host of UatUago 
comburens (Cunningham), 413. 

- nuda Hook., oco. Banks Pen. (Laing & 

Wall), 440. 

- pilosa R. Br., host of UatUago Readeri 

(Cunningham), 414. 

- semiannularis R. Br., host of Uetilago 

Readeri (Cunningham), 414. 

-var. nigricans Petrie, oco. Banks Pen. 

(Laing 9c Wall), 440. 

-var. sdifolia Hook. f„ oce. Banks 

Pen. (Laing 9c Wall), 440. 
fiaphndla varicoatata M. 9c M., a syn. of Bela 
camlindata Sut. (Finlay), 500, 511. 

Dardanula , in group (Finlay), 482? in key, 493. 

- limbata (Hutt.), reL to D. rii'ertonenais 

(Finlay), 491. 

- olivacea (Hutt), in group (Finlay), 482; 

in key, 494. 

-oco. (Finlay), 491. 

-rel. to D. rieertoncneis (Finlay), 491. 

- rivertonensi « n. sp., with fig. (Finlay), 491; 

in key, 494. 

Darlnca Castagne, characteristics (Cunningham), 
47. 

- FUvm Castagne, with fig. and pL (Cun¬ 
ningham), 48. 

-infects aori of IJredo Srirpi-nodoai 

(Cunningham), 42. 

Dartoni, Veronica. 

Darwin, C., elevation of shore-lines (Henderson), 
681. 

David, T. W. £., Banda region tectonics (Ben¬ 
son), 118-13. 

•-New Caledonia, N.E. coast geol. (Benson), 

126. 

-New Guinea, trend-lines (Benson), 118. 

David Robertson's wharf, Wellington (Baillie), 
715* 

davisii, Aetram sulcata subsp. 

dead, delayed burial (Rang! Hiroa), 355. 

dealbata, Cyaihea. 

De Baryana, TiUetia. 
decagonium, Cymatium. 
decent* Oeckva, 
decepta, MaraareUa. 
decipitnt , TiUetia . 

- Undo eeqetum var. 


Dedana, antennae (Philpott), 224. 

- junctilinea Walk., strigil, with figs. (Phil* 

pott), 223. 

decussatum, Neurochorema. 

14 deep-water wharf,” Wellington (Baillie), 717. 
Defrancia excamta Hutt, assoc, with CryptomeUa 
(Finlay), 516. 
ddicatvla , Halecivnt. 

- Seriutaria. 

delicalvlum , Halecivm. 
delicatvlus , Modulus, 
della-vaUet, Eueirotde*. 
demiaaum , Hymenophyttum. 

- Sepimentvm. 

Dendrobium Cnnninghamii Liudl, oco (Hollo¬ 
way), 89. 
dennanti , Conus. 

- Plisiatriton. 

Dentalium , occ. N. Auck. (Marshall), 617. 

-used an ornament (Andersen), 692; white¬ 
ness of, 692. 

- ecostatum Kirk., ooc. Ardgownn (Finlay), 

509; Pukeuri, 508. 

- morganianum O. Wilck. (Wilckens), 543. 

- sdidum Hutt, occ. (Marsh. 9c MurcJ.), 156. 

Denter. See Otolithus (Denies). 
denticvJifera , Natira. 

D'Entrecasteaux Group, geol (Benson), 114, 
118,119,120. 
depressa, AnciUa. 

depression of N.Z., post-Tertiaiy (Henderson), 
591-96. 

depressus, Ranunculus. 

Desmoscyphva buskii Allman., syn., 237. 

De Toni, species of Phragmtdinm (Cunningham), 
24. 

Deyeuxia avenoides Buch., occ. Batiks Pen. 
(Laing & Wall), 440. 

- Forster i Kuntb., host of Puccinia Ely mi 

(Cunningham), 2. 

- Petriei Hack., o<*<\ Banks Pen. (Laing k 

Wall), 440. 

DianeUa intermedia Endl., host of Uredo Dia - 
nellae (Cunningham), 42. 

-occ. Banks Pen. (Laing 9c Wall), 

441. 

DianeMae , Uredo. 
diaphana, Elacharbis. 
diatoms, trout-food (Phillipps), 382, 388. 
Dicaeoma Clematidis Arth., syn., 1. 

- Oaliorum Arth., syn., 7. 

- Paniculare Arth., syn., 1. 

- punetatum Link., syn., 7. 

- trilicinum Kern., syn., 1. 

Dichelaehnc crinita (Forst. f.) Hook, f., host of 
Uredo Crinitae (Cunningham), 41 
dichotoma, Ostrea. 

- Setaginopsis. 

dickotomum , Dictyodadium . 

Dicranomyia aegrotans Edwards, desc., with fig. 
(Alexander), 644. 

- fasciola Hutton, desc., with fig. (Alex¬ 
ander), 643. 

- nigrescent Hutton, desc., with fig. (Alex¬ 
ander), 645. 

- repanda Edwards, desc. (Alexander), 644. 

Dictyocladium dickotomum Allman, syn., 237. 
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Dietel, P., species of Phmgviidium (Cunning- 
ham), 24. 

difficdis, Vcnericardia. 
difformis, Puccinia. 
digitata, Schcfflera. 
dilate, Siphonalia. 
dilateta, Siphonalia . 
dilatatum, Hymenophyllum. 
diUwynni, Nalien, 
dimorphus , Cyathus. 
dinodes, Porina. 

Diplodonla ampla (Hutt.), occ. (Marsh. & Murd.), 

m\. 

- globularis (Lamk.), ooc Awamoa (Finlay), 

511. 

dipsacea, Carex. 

diptera fauna of N.Z. (Miller), 281-84. 

Diptychophora parorma n. sp. (Meyrick), 202. 

Discariae , Aecidium. 

dim flora, Arcgma. 

disciflorum , Phragmidium. 

Discobote gihhera Edwards, desc., with fig. 
(Alexander), 645. 

Discocyclina , occ. (Benson), 125 note 

discoideutn , Tvbulostium. 

disc dor. Cel mis in. 

discolor is, Aecidium C elm mac-. 

distort, Mactra. 

discus , Orthophragmina. 

diseases among Maori (RAngi Hiroa), 367. 

disjuncta, Spirifera. 

dispnnsa. Orthophragmina. 

dispar , Cyclina. 

- Lucinida. 

dispersa , Puccinia. 
dissectum. Geranium, 
dissemination, Aecidium. 
dissimilis, Epiqrus. 
distant , Hypolepis. 

- Pinna. 

distracta, Melanchra. 

Ditrupa chapmani n. sp., with figs. (Finlay), 449. 

- cornea var. wormbetiensis (McCoy), diff. 

from D. cornea (Finlay), 449. 

- parki n. sp., with fig, (Finlay), 448. 

divaricate var. acanthocarpa , Agteophcnia. 
Dimrxcdla cumingi (Ad. A Ang.), occ. Ard- 
gowan (Finlay), 509; Awamoa, 511; Pukeuri, 

508. 

dives, Jchncutica. 

Dixon, H. N., N.Z. mosses, printing of bull. 

(Inst.), 728, 7M. 

JDjar, Cape, geol. (Benson), 116. 

Dobu, Mt., geol. (Benson), 118. 
ddichocarpa, Thuiaria. 

Dalichopna (Dolichopeza) atropos (Hudson), 
desc. of female (Alexander), 658. 
doUfnsi, Stenothoe. 

Dominion Museum, orection (Inst.), 757, 758; 

control, 776. 
deralis, Ocyptetnus 
Dorset Point, light for (Baillie), 706. 

Dosinia magna Hutt., occ. Ardgowan (Finlay), 

509. 

- subrosea (Cray), ooc. (Marsh. & Murd.), 156. 

-syn., 193. 

DracophyUum Adamsii sp. nov. (Petrie), 435. 
dragon-fly nymph, food (Phillipps), 389. ' 


dreiri, Ampullina. 

- ComincUa. 

- Kuthria. 

- Globisinum. 

- Pisa nia. 

- Sigaretus. 

- Siniun ( Eunaticina). 

- Xymene. 

DrUlia awamoaensis (Hutt.), ooc. Awamoa 
(Finlay), 511. 

- cheesemani Hutt., incl. in Phenatoma 

(Finlay), 516. 

- laens Hutt., occ. Target Gully (Finlay), 

490. 

-ident. erroneous (Finlay), 496. 

- multiplex Webster, assoc, with Cryptomella 

(Finlay), 516. 

Dryopteris pennigera (Forst. f.) U. Chr., ooc. 

(Holloway), 78. 
dubia, VerconcUa. 

Dunedin, Hyraenophyllaceae at (Holloway), 83. 

-average rainfall 1911-20 (Holloway), 83. 

dunedinensis, Thoristella. 
duniana , Malpha. 
dux , Chrysomyia. 

Dynamena fasciculata Kirchenpauer, clasaifio. 

(Bale), 246. 

-syn., 246. 

- pulchella D’Orbigny, relations (Bale), 246. 


Earina mucronata Lindl., occ. (Holloway), 89. 
Karlen Arth., syn., 14. 

East Coast, N.Z., post-Tertiary elevation (Hen¬ 
derson), 583 et seq .; depression, 591 et scq. 
East Indian Arohipel., tectonic features (Benson), 
103. 

eatoni, Parurycthira. 
ecostatum, Dentalium . 
edentula , Scrtularella. 
edgari, Maconui. 

Edgcumhc, Mt. See Putauaki. 

Edge-Partington, J. See Partington, J. Edge-. 
Edwardsia tetraptera (J. Miller) Oliver ( — So- 
phora tetraptera J. Mill), host of Aecidium 
kowhai (Cunningham), 35. 

--host of IJromyces Edwardsiac (Cun¬ 
ningham), 392. 

Edwardsiac , IJromyces. 

Efate (Sandwich laid.), geol (Benson), 121. 
ejfusa, Nozcba Candida var. 
egg-laying, effect of smut on (Cunningham), 425. 
Egtenteriar, Undo ,. ' 

Eglenteria , Rosa. 

Einstein, A., elected hon. member (Tnst.), 775. 
Elachista watti n. sp. (Philpott), 213. 

Elachorbis Irodalo, includes Circulus spp. (Fin- 
Jay), 497. 

- diaphana n. sp., with fig. (Finlay), 518. 

- hclicoides (Hutt.) [Circulus], ooc. Ardgowan 

(Finlay), 509. 

- politus (But.) [Circulus], occ. Ardgowan 

(Finlay), 509. 

- svbstatci (Sut.), occ. Dunedin (Finlay), 518. 

Elateromyccs, characters (Cunningham), 414. 

-in key (Cunningham), 403. 

- mdolrickus (Berkeley), n. comb. (Cunning¬ 
ham), 416. 
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Elakromyce* endotrichua in key (Cunningham), 
416. 

- niger n. sp., with pi. and figs. (Cunning* 

ham), 416, 417. 

-jn key (Cunningham), 416. 

- olivnceus (Pe (Candolle) Bubak, with pi. 

and fig. (Cunningham), 417. 

-in key (Cunningham), 416. 

- Treubii (Solms.), of Bubak (Cunningham), 

414. 

ehtinoidea, Myriophyllum . 
elatior, Mitra . 

— Tritonitka. 

Mina, Arrhtnalhtrum . 
clcgava, Globmnum. 

- Sertularia. 

- Sinum (Eunaikina). 

- Synthecium. 

-var. aculpta Otdithua (Qadna). 

Elephantomyia zealandica Edwards, dw»c. of male, 
with fig. (Alexander), 658. 
ehi'aia, fJredo. 

elevation of N.Z., post-Tertiary (Henderson), 
582-91. 

clongata, Sertularia . 

—- Sterr/Ahera. 

elongalum , Trichomanea. 

elongatua , Otolithua (Ophidiularuw). 

-- (Sparidamm). 

Elopa. See Otolithua f Elopa). 

Elymi , Puccinia . 

- - Artoeae-. . 

— - Vredo. 
emarginota , Oifpe. 

- Nozeba. 

- Rissoim. 

Emarginula atriatula Q. A G., oce. Ardgowan 
(Finlay), 509; Awamoa, 511. 

Embody, G. 0., food of trout (Phillipps), 389. 
emodenae, Cmcibulum , 
emodenais, Cyathua. 

-A Julula. 

- IJstikigu. 

cmpleurua, Callochiton . 
endodonta, Brookula. 

Endophthora tylogramma n. sp. (Meyrick), 206. 
Endothlaapis Hor., syn., 421. 
endotricka, Uatilago. 
endotrichua , Klateromycea. 

Entormta, strigil, with fig. (Philpott), 219, 220. 

- fervius Walk., strigii, fig. (Philpott). 219. 

tnyai, Bulfindla. 

- CylichneUa . 

Enysii, Aniaotome. 
ephedrioidea, Muehlenbeckia. 

Epichoriata abdita n. sp., with figs. (Philpott), 664. 
Epicoma triatria Lewin, strigil, with fig. (Phil¬ 
pott), 222, 223. 

Epigrua, in groupjFinlay), 481; in key, 493. 
- diaaimdia (Wats.), rel. to A’, foaailia (Fin¬ 
lay), 489. 

- foaailia n. sp., with fig. (Finlay), 489; in 

key, 494. 

- iachna (Tate), in group (Finlay), 481. 

— verconia (Tate), rel. to Iff. foaailia (Finlay), 
489. 

Epilobii, Coeoma. 

— Pucciniaatrum. 


Epilobii (W«. 

Epilobium juticeum Sol, host of Puccinia puU 
veruhnta (Cunningham), 395. 

- pictum Petrie, host of Puccinia pulveru - 

lenla (Cunningham), 395. 

- ftubtna A. Rich., host of Puccinia pulveru- 

lenta (Cunningham), 395. 

-host of Pucciniaatrum puatulatum 

(Cunningham), 30. 

Epiphthora mdnmmbra Meyr., syn., 331. 
epiacopua , Sertularella. 

- Sertularia. 

Kpitta Fr., syn., 14. 

Epitonium hurknilli n. sp., with pi. (Powell), 138. 

— tenellum probably E. buctn illi (Powell), 138. 
— zelebori diff. from E. bucknilli (Powell), 138. 

Erannium Bon., syn., 25. 

Erato rteozelanica Sut., with pi. (Murdoch), 160. 

--oce. Ardgowan (Finlay), 509; Puke- 

uri, 508. 

- aenertua n. sp., with pi. (Murdoch), 160. 

Ercchtitea arguta DC,, food-plant of Septicula 
erechtitua (Watt.), 687. 
erechtitua , Septicula . 
trichryan , Metacriua. 

EriaUili8 lemur, trout-food (Phillipps), 383. 
errata, Struthiolaria. 

Erycina yxirra (Desh.), oce. Dunedin (Finlay), 
517. 

erythrncephala, ( ’ ulltphora. 
eadailei , Uber. 

eapinoavs , Hexaplex octogonua var. 

Eatea , classiiic. (Finlay), 480; in group, 481; 
in key, 493. 

— impreaaa (Hutt.), oec. (Finlay), 487; in 
key, 494. 

- minor (Sut.). rel. to E. impreaaa (Finlav), 

487. 

- polyaulcata n. sp., with fig. (Finlay), 486; 

in key, 491. 

- rugoaa (Hutt.), occ. (Finlay), 487 ; in kev, 

494. 

- aemiaulcata (Hutt.), rel. to E. polyaulcata 

(Finlay), 487 ; in key. 494. 

- zoaterophilu (Webster), in group (Finlay), 

481; in key, 494. 

-oec. (Finlay), 487. 

Ethelton, ammonite from (Marshall), 615. 
ctre monks, Uromitra. 

EubUmma , strigil (Philpott), 220. 
euclia, Charonia lampaa var. 

- nod if era var. 

Eucopella campanularia not a syn. of Camjianu - 
laria lubiata (Bale), 234. 

-syn. of Silicularia campanularia, 234. 

- crenata n. sp., oee. (Bale), 227. 

-Hartlaub, syn , 232. 

- reticulata Hartlaub, syn., 234. 

Eudtdium? Suter, is Globiainum apirak (Mar¬ 
wick), 575. 

eudypti, Xenocalliphora . 
eugonia, Teltina. 

Eulima aoteaenaia Marsh. & Murd., oee. Target 
Gully (Finlay), 490. 

- chriatyi n. sp., with pi. (Marwick), 195. 

- obliqua (Hutt.), oee. Pukouri (Finlay), 508, 

Eulitnella awamoaensie M. & M., o*-c. Awamoa 
(Finlay), 511. 
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Bunaticina Hitcher (Marwick), 572; in key, 
549; range, 546. 

— See alto Sinum (Bunatacina). 

Buvhrasia cuneata Font., host of Puocinia 
Buphrasiana (Cunningham), 6. 

- Wilsoni n. sp. (Petrie), 97. 

Buphrasiana , Puceinia. 

Burytoma oleariae Maakell, identity (Gahan), 687. 
Busiroides cotton* Walker, syn., 270. 

- crassi Stebbing, affin. to BovaUia mono- 

evloides (Chilton), 271. 

- della-vaUei Chevreux, affin. to BovaUia 

monoeuloidm (Chilton), 271. 

- monocvloide § Stebbing, syn., 270. 

Buspira Agassis (Marwick), 568; in key, 549; 
range, 546. 

- venusta Suter, syn., 576. 

-See also Tiber (Buspira). 

mmdeata, Mitra. 

Buthria drewi (Hutton), syn., 198. 

- subcaUimorpha M. ft M., ooc. Target 

Gully (Finlay), 496. 

-rol. to Tritonidea elatior Sut. (Finlay), 

509-4. 

-should provis. be PoUia compacta 

(Sut), (Finlay), 504. 

Bvalea impolita (Hutt), occ. Taieri (Finlay), 517. 
Bvarne striata (Hutton), resembl. to VerconeUa 
dubia (Marwick), 196. 
evecta, Pycnocentria. 
evdutus, Sdecurtus. 
ewingii , Peraectania. 
txaratum , Cymatium. 
txcavata , Bathytoma. 

- Defrancia. 

- Paeudatama. 

exedsa , Siphonalia. 
excelsum, Alectryon. 

- Macropiper 

exchange list, additions. See N.Z. Institute. 
excorticata , Fuchsia, 
exigua , Liasospira . 

- Ustilago . 

eximia , Syncoryne. 


faUax , Caeoma. 
falsa. Scenario. 

FarqubariH., list of N.Z. Hydroida, 226. 
farquhari, Thuiaria . 

Farr, C. 0., Hector award, 1921 (Inst.), 728. 

— research grant, 1923, 790. 

fasciata, Dicranomyia . 

fascicular is, Nidvlaria. 

fasciculate t Dynamena. 

- Sertularia. 

fat-hen. See Chenopodivm album. 
fats of herring food (Malcolm and Hamilton), 380. 
“fatus,” Malayan term for “ klippen ” (Benson), 
104. 

fatuus, Amphineurus (Nesormosia). 

Featheraton, I. E., Maori extinction (Rangi 
Hiroa), 362. 

-Street, Wellington, deoided on (Baillie), 

713. 

fellowship elections. Set N.Z. Institute. 
fenestratum, VexiUum . 


Fenton, F. D., Maori population (Bang! Hiroa), 
370. 

fentwicH, Mallobathra. 
ferox , Pteudopanax. 
ferrieri, Fusus. 

- 8truthidariopsis. 

ferruginea , Platyptilia .. 
ferrugineum, HymenophyUum . 
fervius, Bntometa, 
f estiva, Pyronata. 

Festuca multinoides Petrie, not on Banks Pen. 
(Laing ft Wall), 444. 

- rubra Linn., ooc. Banks Pen. (Laing ft 

Wall), 440. 

Ficus imperfectus Marsh. & Murd., ooc. Target 
Gully (Finlay), 496. 

- subtransennus Marsh, ft Murd., occ. Target 

Gully (Finlay), 496. 

-is perhaps F.transcnnu* (Finlay), 496. 

—— transennus Sut not a Ficus (Finlay), 450. 

-rol. to Cymatium reudvtum (Finlay), 

456. 

-See F. subtransennus . 

fidicula, CcrithieUa. 

fierasfer, . See Otolithus (Fierasfer), 

JUicomis , Atarba (Atarba). 
filicula , Aglaophenia. 
filifdia , Anisotome. 
fillets, Maori (Rangi Hiroa), 344. 
filmy fern. See Hymenophyllaoeae. 
filocincta, Risaoa. 

Filum , Darluca. 

- Phoma. 

- tiphatria. 

fimbrinta , Hydropsycht. 

Jimentarius, Cyathus. 
fimieda , Cyathus. 

Finisterre Range, geol (Benson), 117, 118, 119. 
flnitima , A lea. 
finititnus , Cixius. 

Finlay. H. J„ research grant, 1923, 790. 

Jlnlayi . MyUita . 

- Otolithus (Pampercis). 

- t/5er, 

fire, not fanned with breath (Rangi Hiroa), 354. 
firehlight, control (Inst), 734. 
fire-fans, technique (Rangi Hiroa), 353. 

Jinnus. Tiber (Kuspira). 

fish, N.Z., food values (Malcolm and Hamilton). 
375-80. 

fishes, food of (Malcolm and Hamilton), 380. 
flahdiatum , HymenophyUum. 
fiaeddum, Asplenium. 
flammeata, Signeta. 

Flat-top Hill, geol (Bartrum), 151. 
flava var. cataractae. Carex, 
jiavescentis, Uromyes Sophome 
flexile , Halecium. 

Flores, on geantioUnal ridge (Benson), 102. 
Florida Is., geol. (Benson), 121. 
fluctuata , Leptoihyra. 

flute, imitated in "ponrtu” (Andersen), 094. 

Fly Riv., geol. (Benson), 116. 
fly-campaign of Ati-awa (Rang! Hiroa), 356. 
fly-flap, technique (Rangi Hiroa), 354. 
fly-whisk (Rangi Hiroa), 355. 
fodiens , Puccinta. 
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fostsm, Ttiktio. 

— UtUago. 

JoMissima, Coprosma. 
foUieoh, Ustitago Trilici forma. 

food, chemical change in fish (Malcolm and 
Hamilton), 880. 

food values of N.Z. fish (Malcolm and Hamilton), 

875-80. 

forest oovering of dividing range, Canterbury 
and Westland (Holloway), 71. 
formosa, Aglaophenia. 

- Plumtdaria. 

frmosus, Thecocarpus. 
fomicatum, Sinum. 

FortUras, Undo. 

Forskri, Deyeuxia. 
forsterioidea, AbrotaneUa. 
fords , StnUhiolaria. 
fossa, StnUhiolaria. 

/omits, Broohda. 

- Epigrus. 

Foster, F., research grant, 1923, 790. 
fweavxiana, Subonoba. 

Foyana, Puccinia. 
fragile, Cattiostoma suteri var. 
fragranHmtna, Okaria. 
francescae, Typhia, 
fraseri, StnUhiolaria. 
frakr, Hydrobioais. 
froNduknlo, Marginalia. 

Fraus sp., strigil, fig. (Philpott), 217. 

- croceus Luo., strigil (Philpott), 218. 

fraseri , StnUhiolaria. 

Freeman, E. M., and Johnson, K C., smut- 
prevention (Cunningham), 400. 

French warship 44 Jules Michelet ” (Inst.), 727. 
Freyeindia Banksii A. Cunn., root used for 
Wilding (Andersen), 693, 696. 

Friedrich Wilhelm Hafen. Su Madang. 
frog-hopper. See OHams opposUus. 

JroMosus, Scirpus. 
fronUnalis , SalveUnns. 
fnUicosa, Tubidava. 

Fuchsia excorticala (Foret, f.) L. f., host of 
Cokosporium Fuchsias (Cunningham), 26. 
Fuchsias, Colsosporum. 

Jus, technique (Rangi Hiroa), 854-6. 

Jtdjfu § logo, technique (Rangi Hiroa), 354-55. 
Ful goraH ff displaced by Aloithoe (Marwiok), 200; 

—• not at Awamoa (Finlay), 502. 

Fulgoroidea of N.Z. (Myers),* 315. 
fidoa, Nepticula. 

- Tiphobiosis. 

frdvipes, OhsUosia. 
fumata, Subonoba. 
fumosum, PoUenia. 

— Sepimentum. 

fund pMisitio on Uredinalet (Cunningham), 47. 

funtculata, Broohda. 

fureato, Serttdaria. 

furfuraceae, Okaria, 

fumva, Mdanchra. 

./usemm, Nothovhda 
Juseoptumbea, Gynoplistia. 
fustfimk var. nano, Ssrtulardla. 

— Serttdaria. 

Tvrrictda. 


Fusinus dimacotus Sut., ooc. at Target Gully 
doubtful (Finlay), 498. 

- spiralis (A. Ad.), not at Target Gully 

(Finlay), 498. 

Fusus cnspus, Gould’s name of Trophon crispus. 

- ferrieri Philippi, classifio. (Marwiok), 161. 

fy/ti, Vbcr (Euspira). 


Gadus, 8cc Otolithus (Gadus). 

Qahnta, host of Rlateromyces endotrichus (Cun¬ 
ningham), 414, 416. 

Galaxtas brcvipcnnis, food of (Phillipps), 388. 

-trout-food (Phillipps), 382. 

- KuVont , food of (Phillipps), 388. 

Gahodea scnex (Hutt.), occ. Ardgowan (Finlay), 
509; Awamoa, 511; Target Gully, 495. 

-occ. (Marsh. A Murd.), 156. 

Galii, Puccinia. 

Galiorum , Dicaeoma. 

- Puccinia. 

Galium tnnbroMum Sol., host of Puccinia punc¬ 
tata (Cunningham), 7. 

Gari lincolata Gray [Psammobia], occ. Pukeuri 
(Finlay), 508. 

gasteropoda, Mesoxoic, classifio. (Trueman), 604. 
Gastropndum gen. et sp. indet, with pi. 
(Wilckena), 542. 

Gaudalcanar. gcol. (Benson), 121. 
Gaudichaudiana , ('arex. 
gaymardi , Aglaophenia. 

- Telhna. 

Gdechia acrobatic n. sp. (Meyrick), 204. 

- laptllosa li. sp. (Meyrick), 203. 

- ncglerta n. sp. (Philpott), 666. 

- sparm Philp., syn., 331. 

gmmidalum, ('ymalium. 
gcnieulata , Angelico. 

- Obelia. 

genitalia of Cixiidan, mounting, Ac. (Myers), 315. 

-specific importance (Philpott), 663. 

geological sections across New Caledonia (Ben 
son), 126. , 

Goometroidea, strigil, with figs (Philpott), 223. 
George, J. R., work on Queen’s Wharf, Wel¬ 
lington, Ac. (Bailhe), 719. 
georgtana, SWnella. 
geraniifolius, Ranunculus. 

Geranium dtssertum L. A G., host of Urtmyccs 
scariosvs (Cunningham), 46. 

- microphyllvm Hook. f. (*= G. potentUloides), 

host of Uromyces scariosus (Cunningham), 46. 

- potentilktdes Hook. f. Sec G. micro- 

phylum. 

gestures accompanying song (Andersen), 699. 
Qcum parvi forum Smith, occ. Banks Pen. (Laing 
A Wall) 441. 
gibbera, JHscobola. 
gibbosa , Nalica 

- Naiica (Xcmita). 

- Phippsia. 

gibbosus, Polinices. 
gigantea, Bovallia. 
gigas, Qligonis. 

- StnUhiolaria. 

ghbrdh , Tcllina. 

Qlabrdla.. See Marginella (Glabrcda) brtnspira. 
glaciation, Pleistocene (Park), 599. 
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Gleichenia Cuiminghamii Hew., occ. (Holloway), 
74. 

Globigerina, occ. (Barfcrum), 141, 142, 149. 
Globisinvm n. gen. (Marwiok), 573; key, 549, 
574; range, 546. 

- drewi (Murdoch), with pi. (Marwick), 576; 

in key, 574. 

- elegant (Suter), with pi. (Marwick), 574; 

in key, 574; range, 548. 

- miocaenicum [Suter), with pi. (Marwick), 

575; in key, 574; range, 548. 

- spiral* (Marshall), with pi. (Marwick), 576 ; 

in key, 574; range, 548. 

- undulatvm (Hutton), with pi. (Marwick), 

575; in key, 574; range, 548. 

- venuMum (Suter), with pi. (Marwiok), 676; 

in key, 574; range, 548. 
globosa , Glycymeris. 
globularis , Diplodonta. 
glome rata, Dactylis. 

Glycymeris globosa (Hutfc.), occ. (Marsh. & MurdL), 
156. 

- huttoni Marwick, occ. Awamoa (Finlay), 

511. 

Glyphi pieryx calliactis Meyr., desc. of feraa^ 
(Meyrick), 204. 

- octonaria n. ap. (Philpott), 210. 

Qnaphalium Travereii Hook, f., occ. Banka Pen. 

(Laing & Wall), 442. 

Gnophomyia raja Hutton, ayn., 052. 

- (Astelobta) raja Edwards, 83 m., 652. 

gobioides , Qobiomorphue. 

Oobiomorphus gobioides , food of (Phillipps), 388. 

-trout-food (Phillipps), 382. 

Gnldsborough, E. L. See Kendall, W. l\, and 
Goldsborough. 

Oonotnyia (Lipophleps) nigrohalterata Edwards, 
deao., with fig. (Alexander), 652. 

Gonothyraea hycdina Hincks, identity of Calycella 
parkert with (Bale), 231-32. 

- parkert (Hilgendorf), oco. (Bale), 231. 

Gordon, Point, light for (Baillie), 709. 
gouldi, Trophon. 

dourlay, E. S., Oynoplistia pedestris , habitat 
(Alexander), 665. 

“ Government wharf,” Queen's Wharf, Welling¬ 
ton (Baillie), 717. 

Grabau, A., gasteropod sculpture (Marwiok), 
162. 

Chracilaria selenitis Meyr., with pi. and fig. 

(Watt), 679. 
gracile, Halecium. 
gracilis, Otolithus (Macrurue). 

- Scoparia . 

gmdata , Missoa. 

Graham, G., on roria (Andersen), 689. 

-Land and Otago trend-lines (Benson), 132. 

Gramineae, hosts of Cintractia (Cunningham), 
418. 

- Puccinia Elyrni (Cunningham), 1. 

- graminis (Cunningham), 394. 

- Sorosporium (Cunningham), 427. 

- Sphacelotheca (Cunningham), 423. 

- Tittetia (Cunningham), 424. 

- Undo Crinitae (Cunningham), 41. 

- Uroryetis (Cunningham), 429. 

- Ustilago (Cunningham), 404, 405. 

graminis, Puccinia . 
grammitidis , Polypodium, 


grandijiora , Libertia. 

Grange, L. I.. Abbotsford glaciation (Park), 599. 
grangei, Chlamus. 

Great Barrier Beef. See N.Z. Institute, G.B.R. 
Committee. 

Green Island, Senonian fossils (Wilckens), 539. 

gregaria , Crepidula. 

gregarius , Otolithus (Sparidarum). 

Gregory, J. W., Banda region, tectonics (Benson), 

111 - 12 . 

Greymouth forest (Holloway), 84. 

Grtselinia littoralis Raoul., occ. (Holloway), 77. 
groper, food value (Malcolm and Hamilton), 
376. 

Grove, W. B., occ. of Tuberculim persicim (Cun¬ 
ningham), 50. 

Guard, Capt.. at Wellington (Baillie), 700. 
gudgeon. See Galaxias bervipennis . 
gum lands, Auck., geol. (Bartrum), 139. 
Guthrie-Smith. See Smith, H. Guthrie-. 
Outtiforae, hosts of Melampsora Kusanoi (Cun¬ 
ningham), 27. 

Oymnocotiia , Caeoma in cycle of (Cunningham), 
32. 

- Cirsii-lanceolati Bubak, syn., 10 . 

Gymnosporangium, Roestelia in cycle of (Cun¬ 
ningham), 32. 

Oynoplistia arthvriana Edwards, desc. of male, 
with fig. (Alexander), 657. 

- Juscoplumbea Edwards, desc. of female 

(Alexander), 656. 

- inctsa Edwards, desc. of female (Alexander), 

656. 

— - pedestris Edwards, desc. of male, with fig. 
(Alexnnder), 654-55. 

- sackent Alexander, desc. of female (Alex¬ 
ander), 656. 


Haast, J., Benmore coal-measureB (Speight), 
620-21. 

so-called “ Railroad,” Rakaia Gorge 
(Speight), 627 et seq. 

Haast 1 , Anisotome. 
haasti , Natica (Carinarm), 
haastianus, Arrhoges. 
haku. So 0 Seriola fjalandii, 

Haleciidae (Bale), 235. 

Halecium delicatttla Coughtrey, syn., 235. 

- delicatulum Coughtrey, occ. (Bale), 235. 

- delicatulum Ridley, syn., 235. 

- Jlexile includes H. parwlum and H. gracile 

(Bale), 235. 

- gracile, syn. of H. Jlexile (Bale), 235. 

- parmUum Bale, syn. of H. Jlexile (Bale), 235. 

Hales, W. H., Queen's Wharf, Wellington 
(Baillie), 718. 

Half-moon Bay, rainfall, 1918-20 (Holloway), 84. 
Halicornaria roslrata n. sp„ with fig. (Bale), 264. 
Haliotis iris, food value (Malcolm and Hamilton), 
377. 

Hall, W. H., Venericardia marsKalli and V. corbie, 
identificn. (Marwick), 192. 

Hattii Poducarpus . 

Halmahera arc (Benson), 113. 

Hamaspora Koern., characteristics (Cunning¬ 
ham), 21 . 

- amtissima Syd., with figs, and pi (Cun¬ 
ningham), 21 - 22 . 
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Hamaevora longigeima (Theum.) Koem. (Cun-1 
ningnam), 21. 

Hamilton, A., calakash-trumpet (Andersen), 680. 

-Maori sails (Rangi Hiroa), 361. 

- pakuru (Anderan), 691, 602. 

-- Memorial Fund, investment of, 1922 (Inst.), 

728, 737. 

-Memorial Prize, for 1922 (Inst.), 728 ; for 

1928, 750; rules, 729. 

Hamilton, H., research grant, 1923, 790. 
hamiltoni, Clatkvrella . 

- Oominella . 

- Haurakia . 

- Pycnocenlrodea. 

Hampden beds, age (Finlay), 448. 
hapal, in song (Andersen), 699. 

Hapbmyza chenopodii n. Bp., with pi. (Watt), 683. 
hapuku. See Oligorua gigaa. 
harbour-lights, Wellington (Baillic), 710. 

Hare Hongi, on minute tones in Maori music 
(Andersen), 693. 

Harema, attack on rebels at (Andersen), 691. 
Harmologa pclypodii Watt, syn., 336. 
harmonic heard in song (Andersen), 699. 

“ Harriet,” wreck (Baulie), 700. 
harriacnaia, Natica. 
harriai, Huttia. 

Hartlaub, G\, SertulareUa , classifio. (Bale), 240. 

- Sertularia fusiformi* and 8. epiacopus , 

identity (Bale), 246. 
harivigiana , Nucula. 

Hauhangatahai, Mount, destruction of forest 
(Inst.), 731. 

hauhau tango (R&ngi Hiroa), 356. 

Havrakia , in group (Finlay), 481; in key, 493. 

- Hamiltoni (Sut.), in group (Finlay), 481. 

- hutloni (Sut.), rel. to U. oamarutica 

(Finlay), 483. 

- mixta n. sp., with fig. (Finlay), 482; in 

key, 493. 

- oamarutica n. sp., with fig. (Finlay), 483; 

in key, 493. 
haurakvenais, Lorica . 

Hawaiian sail (Rangi Hiroa), 360-61. 
hatoeraenaia , Natica. 

Hawke's Bay, Cretaceous rocks (Benson), 131. 
head-fillet, Maori (Rangi Hiroa), 344. 
health of Maori (Rangi Hiroa), 367. 
heaphyi, Teredo. 

heating of houses, Maori (Rangi Hiroa), 354. 
Hebberley, J., first pilot, Wellington (Baillio), 
705. 


HebeUa calcarata Bale, syn., 235. 

- calcarata (L. Agassiz), (Bale), 235. 

- ecandena Farquhar, syn., 235. 

Heotor, J„ Chatham Islds. schists (Benson), 130. 

-award, 1921 (Inst.), 728; amount of prize, 

1923,736; prize for 1923,749; for 1924,758; 
inscription on medal, 758. 

-— list of recipients, 789. 

-Memorial Fund, state of, 1922 (Inst.), 737. 

heetori, Hekphilu s. 

Hedley, C., Mayena reduced to syn. (Finlay), 462. 

-elected hon. member (Inst.), 775. 

hedkyi, Taka. 

Bedycarya arborea Font., used for making 
pakuru (Andersen), 691. 

Heipipi, Maruiwi at (Andersen), 096. 


Heke o Maruiwi, Te, remnant of prehistoric 
people (Andersen), 696. 
heketara; Purrinia. 

Heldring, O. G., New Guinea, tectonics (Benson), 
114. 

Helena , Koroana. 

Heliacua imperfectua Sut., should be dropped 
(Finlay), 5()6. 
helieoides, Cireulua. 

- Elachorbis. 

Belicopeyche Hagen, charact. (Tillyard), 312. 

- albeseena n. Rp., with pi. and fig. (Tillyard), 

312-13. 

- howeai n. sp., with pi. and fig. (Tillyard), 

312, 313. 

Helophilua heetori n. sp. (Miller), 284. 

- taruenaia n. sp. (Miller), 283. 

HdophyUvm Colenani Hook. f. See Phyllachne 
Colenaoi Berggr. 
hemaddpha , Mnemrchmt. 

Hemicarpua hank si (Gray), identity, with fig. 
(Bale), 263. 

- secundus , aftin. to H. bankai (Bale), 263. 

Hemiconva omotua (Hutt.) should be Cenoapira 
himutata Finlay (Finlay), 498 note. 

Hemitheca intermedia Hilgendorf, occ. (Bale), 227, 
228. 

hendersont, Parnxyethira. 

Hepialidae, stngil, with figs. (Philpott), 216, 
224. 

Heretaunga, Maruiwi at (Andersen), 696. 

Hering, M., note on Phytomyza albicepa (Watt), 
687. 

herring, chemical change of food (Malcolm and 
Hamilton), 380. 

Hcsperidae, strigil, with fig. (Philpott), 224. 
hesptroidea , Syntwon. 
heterogonu, Thtrocaulua. 

Heteroneura, strigil, with figs. (Philpott), 218. 
hderospora, Phlhttrimaea . 

Heuheu, Te, and “ Te aw a a te atua ” (Ander¬ 
sen), 696. 

Hexaplex octogonua var. eapinoaua (Hutt.) 
[Murex], occ. Target Gully (Finlay), 495. 

-var. wnbilicolua (T. Woods), [J/twftr], 

occ. Target Gully (Finlay), 495. 
hexoaepala , Clematia. 
hi t in song (Andersen), 699. 

Hierochloae, Puccinia. 

Hierochloe redolena (Forst. f.) R. Br., host of 
Uredo karetu (Cunningham), 41. 

- redolena , used for belt (Rangi Hiroa), 348. 

Hilgendorf, F. W., name Syntherium elegana 
(Bale), 251. 

Hill, H., Maori dwindling (Rangi Hiroa), 362,368. 
Hill, 8., smut-free grain (Cunningham), 401. 
hinemoa t Orbitntella. 
hippialeyana , Thuiaria. 
hirautua, Spinifex. 

Histioptendis, MUraina. 

HisliopterU inciea (Thunb.) J. Sm. (=~ 
incisa Thunb.), host of Mileaim Hiatiopteridis 
(Cunningham), 31. 

Hi«trichua t in trout (Phillipps), 381, 382. 
Hobson, Capt., at Wellington in 1837 (Baillie), 
700. 

Hochstetter, F. von, Maori extinction (Rangi 
Hiroa), 362-63. 
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Hog ben, 0., submarine origin of N.Z. earth* 
quakes (Benson), 132. 
ffoMTkM. Puccinia. 

Hokitika rainfall, 1911-20 (Holloway), 70. 
Hokonui Hills, strike of rooks (Benson), 128, 129. 
Hold, Pdycystis. 

- TUletia. 

Holcus lanatus L., host of TUletia Hold (Cun¬ 
ningham), 427. 

-host of UstUago striaeformis (Cun¬ 
ningham), 410. 

Homoneura, strigil, with figs. (Philpott), 216. 
honorary membership. See N.Z. Institute. 
Hooker, J. D., allies of Hymenophyllum mini¬ 
mum (Holloway), 93. 

Hooked, ButbineUa. 

- Celmisia. 

- Gyathus. 

hordmms, Bromus. 

Hordei forma tecta, UstUago segetum var. 

-var. tecta, Undo. 

- Ustilagidium. 

- Ustilago. 

- UstUago segetum var. 

-forma nuda, UstUago segetum var. 

-var. nuda, UstUago 

llordeum vulgare L., host of UstUago Jensenii 
(Cunningham), 408. 

-host of UstUago Tdtici (Cunningham), 

409. 

Aomt, Amphimurus (Nothormosia). 

horse, iron needed (Aston), 723. 

hortona, XenocaUiphora. 

hotu, in song (Andersen), 698. 

houses, heating of, Maori (Kangi Hiroa), 354. 

howest, Hdicopsyche. 

Huamoal Pen., geol phases (Benson), 105. 
Hudson, G. V., food of trout (Phillfppe), 388. 

-Hector Medal (Inst.), 749. 

Humbolt Bay, geol (Benson), 116. 
humerosa, Corbula . 
hurnUe, Trichomanes. 
humUts, Campanulina. 

Huon Gulf, geol. (Benson), 116. 

-Pen., geoL (Benson), 117,119. 

huonensis, Tatea. 
kupiro , Aecidium. 

Hurunui dist., fossil oephalapod (Marshall), 615. 

-River bed, ammonite (Marshall), 615. 

hutchinsoni, Pectin . 

“ Hutchinsonian,” use of term (Finlay A McD.), 
535 note 2. 

Huttia sl gen. (Myers), 321. 

-in key (Myers), 317. 

- horrid n. sp. (Myers), 322. 

- nigdfrans n. sp., with pL (Myers), 321. 

Hutton, F. W. Austrotdton minimum and A. 
tortirostn (Finlay), 455. 

- Lucina dispar ., wrong identif. (Marwick), 

194. 

- Struthiolaria spinosa and S. tuberculata, 

confusion in (Marwick), 177. 

-Triassic and Maitai of Southland (Benson), 

128. 

- Xymene dived olassifio. (Marwick), 199. 

-Memorial Fund, state of, 1922 (Inst), 737. 

—-Medal, award, 1923 (Inst), 750* list 

of recipients, 787. 


Hutton Memorial Research Giant, application 
from P. Marshall (Inst), 752 \ list of re¬ 
cipients, 787; report on grants for ten years 
ending 1923, 770. 
huttoni, Aglaophenia. 

- Anomia. 

- Ataxocedthium. 

- Comindta. 

- Galaxias. 

- Olycymeds. 

- Haurakia. 

- Micreschara (Macromphalina). 

- Pecien. 

- Plumulada. 

- Pdinices 

- Polynioes. 

- Sertularia. 

- Stereotheca. 

- Surcvla. 

- TurdcxUa. 

- Uber. 

HyaleUa, differences from ChUtonia (Chilton), 
272-73. 


hyatina, Oonothyraea . 
hyalinus, Uromyces. 

Hyalospora M&gn., characteristics, Ac. (Cun¬ 
ningham), 31. 

HydraUmania (f) bicalycuta Coughtrey, syn., 
243. 

- bicalycuta Farquhar, syn., 243. 

(( hydraulio limestone,” characters (Bartrum), 
141. 

-composition and age (Marshall), 617. 

Hydrobwsella n. g„ in key, Ac. (Tillyard), 286, 
288. 

- stenocerca n. sp., with pi and figs. (Till¬ 
yard), 288-89. 

Hydrobiosis McL., in key, and oharaat with fig. 
(Tillyard), 286-87. 

- frater McL., genotype (Tillyard), 287. 

- ingenua Hare, ooe. (Tillyard), 287. 

- occulta Hare, identity (Tillyard), 287. 

- stigma Ulmer, ooe. (Tillyard), 287. 

- umbdpennis McL., male wing-venat, with 

fis. (Tillyard), 287. 

Hydrochorima n. g., in key, Ac. (Tillyard), 286, 
292-93. 

— crassicaudatum n. sp., with pL and figs. 
(Tillyard) 1 293. 

- tenuicaudatum n. sp., with pL and figs. 

(Tillyard), 294-95. 

Hydroida (Bale), 225. 

-nomenclature (Bale), 226. 

hydrokls from N.Z. (Bale), 225. 

Hydropipeds, Sphacelotheca. 

- Undo. 

hydropipeds, UstUago . 

Hydropsyche Pictet ooe. (Tillyard), 201. 

- audcoma Hare, ooe. (Tillyard), SOL 

- colonica MoL., ooe. (Tillyard), 801. 

- fimbriato MoL., ooe. (Tillyard), SOL 

- occulta (Hare), occ. (not of g. Hydrobiosis), 

(Tillyard), 301. 

- philpotti n. sp., with pi and fig. (Tillyard), 

301-2. 

Hydropsychidae, key, Ae. (Tillyard), 285. 
Hydroptilidae, N.Z. (Mosely), 670-73. 

-key, Ac. (TUlyard), 285, 800. 
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MyU mum, food of (Phillipps), 388. 

Hylobia nigricans, syn., 343. 

Hymofu^hyUaoeae of N.Z. (Holloway), 07. 
hymenopkpuoito, Leptopteris. 

Armstrongii T. Kirk, hab. (Hol¬ 

loway), 84. 

— -ooo. (Holloway), 74, 87. 

— atrmrens Col, a specialised form of //. 

— ausbrale Willed! ooc. (Holloway), 79, 84, 
87 88 89. 

— bivalve Sw., hab. (Holloway), 80. 

-—— ooo. (Holloway), 74, 82, 87, 90, 91. 

-- ciliatum Sw., single ooo. (Holloway), 82. 

— dmissum (Font, f.) Sw., hab. (Holloway), 
84 80. 

-ooo. (Holloway), 74, 78, 79, 82, 87, 

90,91. 

-ooo. Banka Pen. (Laing & Wall), 439. 

- dUatatum (Font, f.) Sw., hab. (Holloway), 

84. 

-ooo. (Holloway), 80,87,88,89,90,91. 

- ferrugineum Colla, hab. (Holloway), 80. 

-— ooo. (Holloway), 80, 84, 87. 

- fiabettatum LabilL, hab. (Holloway), 84, 86. 

-ooo. (Holloway), 74, 78, 82, 87, 89, 

90,91. 

--— pendulous nature (Holloway), 82. 

— MaUngii (Hook.) Mett., northern limit 
(Holloway), 88,93. 

-OOC. (Holloway), 80, 83, 87, 88. 

- minimum A. Rich., no record from N. lsld. 

(Holloway), 88. 

-ooo. (Holloway), 78,91, 93. 

-nsl to H. tunbridgenst , &o. (Hollo¬ 
way), 93. 

- multifidum (Font, f.) Sw., hab. (Holloway), 

81.84.86.92. 

-— ooo. (Holloway), 74, 75, 77, 78, 79, 

82.87.89.91.92. 

- pdtalwn (Poir.) Desv., hab. (Holloway), 81, 

-northern limit of (Holloway), 93. 

-ooc. (Holloway), 74, 78, 79, 82, 83, 

88.92. 

- pulcherrimum CoL, ooo. (Holloway), 74, 78, 

84,87, 88. 

- ranun R. Br., hab. (Holloway), 84, 80. 

-ooo. (Holloway), 74, 80, 81, 82, 87, 

91. 

— — pendulous nature (Holloway), 82. 

——- rujesoens T. Kirk, ooo. (Holloway), 80, 87, 

88 . 

--northern limit of (Holloway), 93. 

-— specialised form of H. fiabeUatum 

(Holloway), 93. 

- tangntnoUntom (Font f.) Sw., hab. (Hol¬ 
loway), 81,84. 

-occ. (Holloway), 77, 78, 79, 81, 82, 

87.89.91.92. 

- soabnm A. Rich., hab. (Holloway), 84. 

_ —— ooo. (Holloway), 78,84,80,87,88,89. 

- tunbridgmm (U) Smith, hab. (Holloway), 

84,80. 

—'-ooo. (Holloway),.78, 79, 81, 82, 80, 

89. 

- Mosum CoL, hab. (Holloway), 81, 86, 92. 

-* — northern limit of (Holloway), 93. 


HymenophyUum vUlosum occ. (Holloway), 74, 
75, 77, 78, 79, 81, 82, 83, 87,88, 91, 92. 

-specialised form of H. sanguine- 

lentum (Holloway), 93. 

HyparUhea aeymmetrica of Hilgendorf same as 
EucopeUa campanularia (Bale), 227, 234, 285. 

-syn., 234. 

- bilabiata Hilgendorf, syn., 233. 

-Hilgendorfs acoount of (Bale), 235. 

Hypericm japonicum Thunb., host of Aeeidium 
disseminalum (Cunningham), 47. 

Hypodemium Link., svn., 14. 

Hypokpis disians Hook., occ. Banks Pen. (Laing 
& Wall), 439. 

Hypsipkwa , char&ot. (Trueman), 604. 


Jchneutica, strigil, with fig. (Philpott), 221, 222. 

- ceraunias Meyr., strigil, fig. (Philpott), 221. 

- dives n. sp. (Philpott), 207. 

Idia pristis Lamouroux (Bale), 249. 

Idiella pristis Stechow, syn., 249. 
idiogatna, Borkhausenia. 
illustrations in Trans. (Inst.), 733, 734. 
imperfectus , Ficus. 

- Heliacus. 

imperforate, Collonista. 

- Pseudoliotia. 

1 impohta , Ecdlea. 
impressa , Estea. 
inca , Rissoina. 
incantation. See karakia. 
incertus , Uber. 
inciea, Aglaophenia . 

- Oynoplistia. 

- llisttoptms. 

— Plumularia. 

Incisura lytldtonensis (Smith), occ. Taieri (Fin¬ 
lay), 517. 
indsura , Mania, 
indusa , Amphithalamus. 
inconspicua, Conomitra. 

- Milra. 

“ Inconstant,” wreck (Baillio), 709. 
incorporated societies, reports, 1922 (Inst.), 728, 
733; disposal of revenue, 730. 
incurva, Crepidula. 

Indenburg Riv„ geol. phases (Benson), i 14. 
indivisa, Clematis. 

- Sertularella. 

Indo-Australian branch of Mediterranean orogen 
(Benson), 113. 
inermis , Struthiolaria. 
inexpeetata , Natica. 
infetix , Bela, 
inflmum, Sinum, 
inflate, Credo . 

influenza, Maori victims (Rangi Hiroa), 305. 
ingenug , Hydrobiosis. 

Inglis, J. iC, research grant. 1923, 790 
IngtiseRa n. gen. (Finlay), 513. 
injeoting tracnaea of insects (Kirk), 009. 
Inoceramvs, ooo. (Benson), 110. 

-occ. (Trueman), 001. 

inquinatus, Lepidoplevrue. 
insignia, Okaria. 
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insignis Ranunculus. 

- Sertvlaria. 

insignitum , Austrotriton maorium var. 

integra, SertulareUa. 

intercostal *, Cymatium. 

interior, Cixius. 

intermedia, Dianella. 

- Hcmitheca. 

interrupt, Linemera. 
intracrassus, Polinices. 

- Uber. 

intractana, Capua .. 
inundatue, Scirpus. 

Iredale, T., Cymatium parthenopeutn, us© of 
name (Finlay), 462. 

- Mayena, use of name (Finlay), 462. 

-Riflsoids, olassific. (Finlay), 480. 

-shell-nomenclature, corrections (Finlay), 

407. 

- Solariella . species congcn. (Finlay), 620. 

-use of northern shell-genera for southern 

forms (Finlay), 480. 
iredale i, Brookula. 

- Lepidopleurvs. 

irideus, Salmo. 
iridoxa , Charxxrna. 

- Philpottia. 

irirangi, in song (Andersen), 609. 
iris, Haliotis. 

- Malpha. 

iron in plants at different seasons (Aston), 723. 

-starvation, chemistry (Aston), 720. 

ischna, Rpigrus. 

leognomon zelandicum (Sut.), prior to Melina 
zelandtra (Finlay), 496. 


Jamdena, geol. phases (Benson), 108. 

Janus, Cephanodes. 
japonicae , Uromyces Sophorae -. 
japonicum, Hypericum. 

Java. See Malay Arehipel. 
jamna var. minor, Orthophragmina. 

Jensen, J. L., smut-prevention (Cunningham), 
400. 

- Ustilago segetum, subdiv. (Cunningham), 

408. 


Jensenii, Ustilago. 
jews*-harp. See roria. 
jocosa, Porina . 

Jogjakarta e» Nummvlites. 

Johnson, E. C. See Freeman, E. M., and 
Johnson. 
chnstoni, Clytia. 

- SertulareUa . 

- Sertvlaria. 

Joseph and Co., Wellington recla. (Baiilie), 713. 
josephinia . Nei'erita. 
juglandicnla, Nidularia . 
jvglandicclvm, Crucibvlvm. 

41 Jules Michelet,” Transactions presented (Inst.), 


727. 


junceum, Epdobivm . 
jvnctilinea, Declana. 

J uncus prismalocarpus R. Br., ooc. Banks Pen. 
(Laing A Wall), 441. 


kaawaensis , Uber. 

Kae, beguiling of, with song (Andersen), 602. 
kafa, a Niuean belt (Rangi Hiroa), 360. 
kai-icaranga, Maori crier (Andersen), 689. 
Kaikoura Mta, strike (Benson), 120. 
kaiparaense, Cymatium. 
katparaetisis , Corbula. 

Kaiserin Augusta Riv., geol. phases (Benson), 
114. 

Kaiwara Ck., Hurunui, Nautilus (Marshall), 
616. 

kaiwheri. See Htdycarya arborea . 
kao, brought to N.Z. (Rangi Hiroa), 348. 

Kapiti Isld., report advisory oomm. (Inst.), 730. 
karakia used in girding on belt (Rangi Hiroa), 
346. 

kareao (supplejack). See Rhipogonum scandens. 
karetu. See Hierochloe redolens. 
karetu. Credo. 

Karori Stream, wreck of “ Maria ” (Baiilie), 706. 
Kartigi bods, age (Finlay), 440. 

Kaiosira obliqvestriafa n. sp., with 6g. (Trueman), 
601. 

Kaukapakapa, geol. (Bartrum), 130. 
kawai, strands of tu-Jearetu (Rangi Hiroa), 348. 
kawaka. See Libocedrus BidwiUii. 
kawakawa. See Macro pi fie r exedsum. 
kaw used as belt (Rangi Hiroa), 346. 
kawekawe, strands of tu-karetu (Rangi Hiroa), 
348. 

KAwerau, prehistoric tribe (Andersen), 696. 
ka whati , in song (Andersen), 699. 

Kedong Valley, Nairobi, bush sickness in (Aston), 
723. 

Kei Islds., on geanticlinal ridge (Benson), 103, 
107, 108, 111-12. 

Kellerman, W. A., and Swingle, W. T., olassific. 
of Ustilago Hordei and V. nuda (Cunningham), 
408. 

Kelseys Valley, ferns in (Holloway), 79. 

Kendall, W. C., food of trout (Phillipps), 389. 

I-and Colds borough, E. L., food of rainbow 

trout (Phillipps), 388. 

Keimanl Bros., Queen's Wharf, Wellington, 
(Baiilie), 718-19. 

Kermadec Islds., climate and vegetation (Hollo¬ 
way), 89-90. 

-plants are chance ocean-migrants, 

Cheesem. (Holloway), 90. 

Karmadec-Tonga trench, the foredeep of Vitu 
Levu segment (Benson), 99. 
kermadecensis, Cixius. 

- Cyathea . , 

kerosene for lighthouses (Baiilie), 700. 

Kesteven, H. L„ Austrotriton group and Cy¬ 
matium parkinsonianum (Finlay), 464. 
kiekie root, binding of putorino (Andersen), 093; 
of pumoana, 096. 

King Edward Vll Land and Otago trend-lines 
(Benson), 132. 

King Isld., Tasmania, bush siokness (Aston), 723 
kingfish, food value (Malcolm and Hamilton), 
376. 

Kirk, T., humidity of Auck. scoria land, 80. 

- Hymenophyllaceae on Stewart Isld., 84. 

- Hymenophyllum viUosum and H. ciliatvm, 

confusion of, 82. 
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Kirkaldv, G. W., incl. of Aka and Agandecca in 
Poekillopteridae (Myers), 321 note. 
kirkit MargineUa. 

Kirkii Poo, 

- Senecio. 

Kniep, H., germination of Crocystis (Cunning¬ 
ham), 430. 
koanoa , Oliarus. 
koaro. See Qalaxiaa huttoni. 
koauau, making and playing of (Andersen), 694; 

historic instruments, 695. 

KosUria Kur*zii Hack., occ. Banks Pen. (Idling A 
Wall), 440. 

Koernioke, species of Phragmidium (Cunning¬ 
ham), 24. 

home , technique (Rangi Hiroa), 350. 
koneke, twist of thread (Rangi Hiroa), 350. 
kopae, kopaepae, technique (Rangi Hiroa), 350. 
h&pare, a fillet (Rangi Hiroa), 344. 

Koroana n. gen., charaot. of (Myers), 319. 

-in key (Myero), 317. 

- arthuria n. sp., with pi., hab., Ac. (Myers), 

316, 320. 

- Helena n. sp., with pi. (Myers), 319. 

koronae , technique (Rangi Hiroa), 350. 
koropae , koropaepae, technique (Rangi Hiroa), 
350. 

Korova Creek, geol. (Benson), 116. 
koura. See Paranephrojts / rfanifrons . 
kowhai , Aecidium. 

Kowhai Creek Gully, ferns in (Holloway), 78. 
kowhiti, plaiting-design (Rangi Hiroa), 347. 
kowhiuwhiu, fire-fan (Rangi Hiroa), 354. 
kuara, sandal (Rangi Hiroa), 360. 

Kurtzii, Koelaria. 

Kusanoi , Mdampsora. 


labcllata , Natica. 
labiata, Casaidea. 
labiaium , Phalium . 

-subsp. pyrum , Phalium. 

lacustris , Phttorhetthrua. 

fsoelia, strigil, with fig. (Philpott), 220,221. 

- obsoletu Fabr., strigil, with figs. (Philpott), 

220 , 221 . 
laeia, iMptoihyra. 
taetum , Myoporum . 
laevigata , Schismope brim var. 
ljoeoililorina cystophora n. np., with figs. (Finlay), 
523. 

- micra n. sp., with fig. (Finlay), 522. 

laenia, Cyathus. 

- DriUia. 

- Nalica. 

- (AmpuUina). 

- Poli nice*. 

fjafoea scamlena Bale, syn., 235. 

Lafoeidae (Bale), 235. 
lagenifera, Plumularia. 

LaHillia , hist, remarks (Wilokens), 540. 

—— luisa 0. Wilck. sp., with pi. (Wilckens), 
539. 

Laing, R., Armstrong’s identifications, 80. 

- See alto Cockayne, L., and R. Laing. 

Lalandii, Htrida. 

“ Lambton Quay, 1 ’ extent (Baillie), 710. 
laminala t Lucinida. 


lampas , Charonia. 

- var. eucftVi, Charonia . 

lanatus , fJolcus. 

lanceolata , Orthophragmina. 

lanceolati , Gymuuconia Cirsii -. 

land claims, ohi ka-roa in (Rangi Hiroa), 354. 

-in Wellington, prices (Bailhe), 701,710, 711, 

713, 714. 

Laomedea simplex Larnouroux, syn., 236. 
htpWosa , Gelechia . 

Laricis , Aecidium. 

- Peridermium. 

Lasiocampidac, strigil (Philpott), 220. 
Lasiocampoidea, strigil (Philpott), 220. 
lata , Pinna. 

lateupertus , (Etispira). 

latecostata, Alectrion . 
latifolia , Aniao/owe. 

Latimodjong Range, vulcanmm (Benson), 108. 
TMtirua brtmroslria (Hutt.), Suter’s Merica 
(Aphera) n. sp. a juvenile of (Finlay), 496. 
laUsulcatus , Otolithna (Cithurus). 
latomana , Cnephaaia . 

Aglnopheniu. 
laxus, Thecncurpus. 
leaf-mining insects (Watt), 327, 674. 

Lecythen Lev., syn., 14. 

Ledn should be Surulana (Finlay), 497. 

- bellnla. See XucuUinu bellula. 

leggings, Maori (Rangi Hiroa), 360. 
legrandi , Kohcurtu*. 

Leguminosac, hosts of .4 #tw//mw? kowhai (Cun¬ 
ningham), 35. 

■- Cromycw Edieardaiae (Cunningham), 

392. 

Lendenfeld, R. von, descrip. of Silicularia 
rampanalaria (Rale), 236. 
lennorensis, Campanularia. 
lenttfera , Cynthia. 

Leonard Darwin, Mt., geol. (Benson), 118. 
Leperina sobrina White, with pi. (Hudson), 
341. 

Lepidoryclina , occ. (Benson). 117. 

Lepidopleuru* xnquinatua S»c L iredalei. 

— iredalei Ashby \L. in f juxnatu«\, occ. Target 
Gully (Finlay), 496. 

Lepidoptera, N.Z. iMoyriik), 202, 661. 

-(Philpott), 207, 663. 

- tibial stngil (Philpott), 215 24. 

lepidus , Xymene 
- Zymene. 

Lepaielhi atobina (Q. & G.), occ. Dunedin (Fin* 
lay), 518. 

Leptooeridac, key, Ac. (Tillyard), 285, 306. 
Leptopteris hymenophyUoides (A. Rich.), Presl. 
occ. (Holloway), 78, 84, 86. 

- auperba (Col.) Pres)., occ. (Holloway), 84, 

86. 

leptostachya , Vncinia . 

Leptothyra flurtvata (Hutt.), an ArgaUsta, not 
Txburnus (Finlay), 497. 

- laeta Montrou/.or, a Cotton i*la (Finlay), 497. 

- picta Pease, a Colloniata (Finlay), 497, 

Lestea colensonis, trout-food (Phillipps), 383. 
lesterata , Tatosoma. 

Leauerii , Cyathus. 

IaIo storey i, no strigil (Philpott), 218. 

Letti, geol. phases (Benson), 103, 104. 
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Leuooeyrinx alia (Harris), oco. Ardgowan 
(Finlay), 500. 

-sabsp. transsnna Sat., a Bathytoma 

(Finlay), 003. 

- subalta M. & M., incL in Parasyrina 

(Finlay), 514. 

- tmmmna Hut., type of CryvtomeUa 

(Finlay), 516. 

Levat, geol (Benson), 121. 
levifdliata , Lucinida. 

Levinson, 0. M. R., division* of SertularihUe 
(Bale), 236. 
left#, Tilletia. 

- VstUago. 

- A venae var. 

LibeUula pukhella, food of (Philipps), 380. 
TAbertia grandiflora Sweot, not on Banks Pen. 
(Lain* ft Wall), 444. 

Liboeedrus BidwiUii Hook, f., in Westland 
(Holloway), 72. 

-northern limit the same as for 

Hymenophyllum Malingii (Holloway), 88. 
library of Inst. See N..Z Inst. 

Liebenberg, von, TUleHa spores, viability of 
(Cunningham), 426. 

- Uttifago Abenae, spores of (Cunningham), 

406. 

life-histories, tf.Z. insects (Hudson), 311. 
lighthouse, Wellington, first (B&illie), 703, 705. 
lights. See harbour-lights. 

Ligustkum latifolium Hook, t See Anisotnnie 
latifolia. 

laliaceae, hosts of Uredo JHanellae (Cunning¬ 
ham), 42. 

- Urocystis (Cunningham), 429. 

- U.itilago (Cunningham). 404. 

Uliana , TeUina. 
liUcina, Urcda. 

Lima , occ. (Marsh. & Murd.), 156. 

- buUata Born, occ. Awamoa (Finlay), 011. 

- colorala Hutt., occ. Awamoa (Finlay), 

011 . 

- mesiaf/trae n. sp., with pi. (Marwick). 192. 

- paleata (Hutt.), occ. (Marsh, A Murd), 156. 

Limaoodidae, no strigil (Philpott), 220. 
limhata, Dardanula. 

Limea transenna Tate, oco. Ardgowan (Finlay), 
009. 

LimnophUa nigrocineia Edwards, syn., 603. 
LimnophileUa strollna (Alexander), desc. of male, 
with fig. (Alexander), 654. 

TAmopsie eaienata But., juvenile of L. zitteli 
Iher. (Finlay), 498. 

—- zecdandica Hutt. \L. aurita Broochi], oco. 
Awamoa (Finlay), 011. 

- tile/li Iher., occ. Ardgowan (Finlay), 50ft. 

-ode. (Marsh. 9c Muni.), 156. 

Linaoeoe, hosts of Melampsora Lini (Cunning¬ 
ham), 27. 

Linooln, mean rainfall, 1911-20 (Holloway), 70. 
linctum, Vmttwn. 

Lindera lessaUatella Blanch. (Philpott), 214. 
Lindsayi , Poa. 

Linmera , n. gen., oharact. (Finlay), 483. 

-in group (Finlay), 481; in key, 493. 

-* mawmnsi* n. sp., with fig. (Finlay), 485; 

in key, 493. 


Linemen, interrupts nom. nov. (Bieeoa gradata 
Hutt.), oharact. (Finlay), 483. 

-Finlay, in group (Finlay), 481; In 

key, 493. 

- minuta n. sp., with fig. (Finlay), 483 j in 

key, 493. 

- pingue (Webster), rel. to L. minuta and 

L. interrupt (Finlay), 484. 

- pukeurieneie n. sp., with fig. (Finlay), 484; 

in key, 493. 
lineolata, Oari . 

- Psammobia. 

linguahda, Citkarus. 

Lini , Melampeora. 

- Podoeystis. 

- Podosporium . 

- Vredo, 

liniperda , Melampsora. 

Lintim monogynum‘ Font., host of Melampsora 
Kusanoi ‘(Cunningham), 28. 

-vsr. chathamicum Cockayne, host of 

Melampsora Kusanoi (Cunningham), 28. 
Liotella and Brookula , relations (Finlay), 526. 

- polypleura (Hedley), prob. ident. with 

Brookula funic data (Finlay), 029. 

Liotiidae in N.Z. Tertiary (Finlay), 526. 
Liparidae, strigil, with figs. (Philpott), 220, 221. 
Lipophleps. See Genomyia (Lipophleps). 

Wrote, StnUhidaria. 

Lironotm , in group (Finlay), 481; in key, 493. 

— charassa n. sp., with fig. (Finlay), 486; 
in key, 493. 

- polyvincta n. sp., with fig. (Finlay), 485; 

in key, 493. 

- suteri (Hedley), in group (Finlay), 481. 

-rel. to L. polyvincta (Finlay), 485-36. 

Lissospira corulum (Hutt.), incl. in Brookula 
Iredale (Finlay), 526. 

- exigua But., a Lissotesta congen. with L. 

micro (Finlay), 497. 

Lithocovus abruptus. Bee Conus. 

- dennanti. See Conus. 

— triangularis . See Conus. 

Lithothamnium nummulitica , oco. (Benson), 125 

note. 

littoral is, Grisdima. 

Lloyd, C. 0., fibrils of Nidula emodensis (Cun¬ 
ningham), 62. 
lobatus , Vber . 

Lomas, E. K., research grant, 1923, 790. 

Lombok, on ge&ntidina] ridge (Benson), 102. 

longicomis , Montagna. 

longieosta , Sertularia. 

longifolia, Celmisia. 

longissima , Hamaspora. 

longissimum , Phragmidium. 

Lord Howe IslcL, geol. (Benson), 127. 
fjorica haurakiensis Mestayer, ooo. Taieri (Fin¬ 
lay), 517. 

Loripes should be Lucinida (Finlay), 497. 
Lonisiade Islds., geol (Benson), 118,118, 119. 
Loyalty Islds., geol (Benson), 118,123. 
lueida , Carex. 

- Metrosideros. 

- Nepticula. 

Lucdia Linnd, in key (Mallooh), 638. 

- caesar Linnd, the only sp. (Mallooh), 689, 
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Lue i rnda concinna (Hutt.) [Loripes], ooo. Ard- 
gowan (FSnlay), 009. 

- dtepar (Hutton), with pi (Marwick), 193. 

- laminate (Hutt.) [Loripes occ. Awamoa 

(Finlay), 011; Pukeuri, 60S 

- Umfoliate Marshall and Murdoch, syn., 

193. 

luitOf LahiUte. 

Lunette Gray, syn., 068. 

— australis Hutt., syn., 552. 

- - suturalis Hutt., syn., 007. 

—— vitna, syn., 070. 

lutsa, Akithsa. 

- Venericardia. 

Luzula erinite Hook. {., host of Undo antarctica 
(Cunningham), 47. 

LyeUiit OUaria. 

- Ranunculus. 

- 8mmo. 

- Trichomanes. 

Lyell, W„ asst, lighthouse-keeper, Wellington 
(Baillie), 708. 

Lyrte sstendica n. sj>., with pi (Finlay), 470. 
f/jttooarpus phosnictus, rel. to Thecocarpus chil - 
Umi (Bale), 262-63. 

- secundus Allman, syn.. 263. 

Lyttelton Wharf, Wellington (Baillie), 714. 
lytkltonensis, Incisure. 

- Myosotis australis var. 


MoAlpine, D., effect of smut on egg-laying (Cun- 
nignam), 420. 

- Aecidium monocystis, on host of (Cunning¬ 
ham), 47. 

- Phragmidium sup. (Cunningham), 24. 

-rusts, ooo. of (Cunningham), 8. 

- Ustdago bromivora , control (Cunningham), 

412. 

me callumi , Scrtularte. 

McCarthy, D„ first Government pilot, Welling* 
ton (Baillie), 705. 

MacGluer Gulf, geol. phases (Benson), 114. 
maccoyi, Typhia. 

Maofarlane Str., coal area (Speight), 619; 

glaoiation in, 624. 

McKayi, Terebdlina. 

MoLaggan and Thompson, contractors, Queen's 
Wharf, Wellington (Baillie), 710. 
mactsayanus, PapUio . 

Mamma tdgari Iredale [Tdlina gtebreRa], ooo. 
Ardgowan (Finlay), 010; Awamoa, 511; 
Pukeuri, 008. 

--rel to M. robini (Finlay), 474. 

-■ robini n. sp., with pi (Finlay), 474. 

Maoquarie laid., no woody plants on (Holloway), 
92. 

MacrocaUiite , oco, (Marsh. A Murd.), 156. 
maarocarpa, Odontotheea, 

- Serfuiarte 

macrodonte , Olsarte. 

Macrodontee, Aecidium. 
maerogona, Orthopyxis. 

Macromastte submontane Edwards, desc. of male, 
(Alexander), 659. 

Mecrtmpdtina Cossman, charact. (Marwick), 577. 
Macromphalina. See Miertschara (Maerompha• 
Una). 


Macropiper exedevm, host of Cixius hermadee - 
ensis (Myors), 319. 
macrotrema, Notice. 

■ Macrurus. See Otolithvs (Maerurus). 

Mactra discors Gray, occ. Awamoa (Finlay), 
511; Pukeuri, 508. 

— ovata var. rudis Hutt., occ. Dunedin (Fin¬ 
lay), 517. 

- scalpcllum Reeve, occ. Awamoa (Finlay), 

011; Pukeuri, 008. 

-occ. (Marsh. A Murd.), 106. 

maeulata , Calyptraea. 

Madang (Friedrich Wilhelm Hafen), geol. (Ben¬ 
son), 117. 
massta , Notice. 

Mwjadina browm Thomson, similar to M. rlif- 
denensis (Finlay), 032. 

- clifdenpflsis n. sp., with fig. (Finlay), 032. 

- thomsoai n. sp., with fig. (Finlay), 533. 

magdlanicum, Taraxacum, 
magna, Dostnia. 

Mag notice n. subg. (Marwick), 503; in key, 048, 
054; range, 540. 

-Sec also Natica (May not tea}. 

Magnuiia?ia , Puccinia. 

Mair, G., notes on tcoauau (Andersen), 694-90; 
on nguru , 690; on pahu, 690 91 ; on the 
pakttru. 691, 692 ; on the pukaea or pumoana, 
696; on the putara t 696 ; on the patorhio, 693. 
maire. See OUa Cunninghamii. 

Maitai series, range of (Benson), 128. 
major. Amauropsdla. 

- Nudeopsis. 

Malaita, geol. (Benson), 121. 

Malay Archill., geol. formation (Benson), 101-2, 
107. 

-Wallace’s biological division also 

tectonic (Benson), 99. 

Malinqii, llipntnophylbnn.. 

Mattdia auilralis (Q. A G.), occ. Awamoa (Fin¬ 
lay), 511. 

-occ. (Marsh, k Murd.), 156. 

MaUobathra fenwicki n. sp. (Philpott), 214. 

- strigulata n. sp. (Philpott), 214. 

Malpha n. gen., oharaot. (Myers), 322. 

-in key (Myers), 317. 

- cockrofti n. sp. (Myers), 323. 

- duniana n. sp., with pi (Myers), 323. 

— iris n. sp. (Myers), 323. 

- muiri n. sp., with pL (Myers), 322. 

Malvern Hills coal area (Speight), 619. 

-Senonian fossils (Wilckens), 039. 

moment, technique (Rangi Hiroa), 360. 
Mamberamo Riv., in geol. phases (Benson), 114. 
Mantilla. 8ee Natica (Mamilla). 

Mamma. See Polinicts (Mamma), 
mammilla. Nerita. 

Mangarua Creek fossils (Trueman), 601. 
Mangilia morgani n. sp., with pi. (Marwick), 201. 
Manipa Is., geol. phases (Benson). 100. 

-Str., geol. features (Benson), 105. 110. 

Maori basketry and plaitwork (Rangi Hiroa). 344. 

-extinction (Rangi Hiroa), 362-75. 

-intermixing with a hitea (Rangi Hiroa), 373. 

—modernization (Rangi Hiroa), 367 -68. 

-music (Andersen), 689. 

-population (Itangi Hiroa), 363. 

-proverb on rorte (Andersen), 689. 
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Maori saying, by slighted rangatira (Rangi 
Hiroa), 354. 

-of gesture in song (Andersen), 099; 

of it reo irirangi , 699. 
maoria , Naika. 
maorianus, Pleurodon. 
maorium , Admete. 

- Austrotriton. 

- Columbarium. 

-vai. insignitvm, Austrotriton . 

.l/ooriceria n. gen. (Finlay), 513. 
map of N.Z., contoured* topographical (Inst.), 
757. 



N.Z. biolog. region (Holloway), 08. 

N.Z. botan. dints., proposed (Holloway), 85. 
Outlying mountain region (Holloway), 70. 
Ceology — 

K. Indies and N. Guinea, bathymetric (Ben¬ 
son), 100. 

— --Ac., tectonic features (Bensoiri, 

100 . 

Malvern Hills, main fault-lines (Speight), 

020 . 

Pacific, S.W., bathymetric and structural 
(Benson), 122. 

Rivcrhead-Kaukapakapa dist. (Bartrum), 
140. 

Meterohgg — 

Rainfall of S. Island, N.Z. (Holloway), 73. 
Statistics — 

Maori populn., density (Rangi Hiroa), 372. 
Marangaranga, Te, prehistoric tribe (Andersen), 
696. 

marata, Clematis. 

Mar£ Tsld., geol. (Benson), 123. 

Marett, R. R., influences on evolution (Rangi 
Hiroa), 309. 

Margarella decepta Tredale, ooe. Taieii (Finlay), 
517. 

marginalia, Cixius. 

- O liar vs. 

MargineJh dtlporti Ten.-Woods allied to M. 
cairoma (Brookes), 154. 

- (QlabreUa) breiispira n. pp., with pi. 

(Marwick), 201 

- cairoma n. sp„ with pi. (Brookes), 154. 

- fraud ulenta But., occ. Ardgowan (Finlay), 

510. 

- kirki Marwick, reL to M. bretispira (Mar¬ 
wick), 201. 

“ Maria,'* wreck, Wellington (Baillie), 705. 
Markham Riv., in geological phases (Benson), 
114 

Marmorostoma. See Turbo (Marmorostotna). 
Marsden, E., research grant, 1923, 790. 

Marshall, P., Clifden and other beds, correl 
(Finlay & McD.), 534-35 and note. 

-Hampden beds, age (Finlay), 448. 

- Hokonui schists metamorphosed grey- 

wacke (Benson), 129. 

-Hutton grant (Inst.), 752, 705. 

—* research grant, 1923, 790. 

and Murdoch, R., Rissoina obliquecoetata, 
identity (Finlay), 490. 

Marshall Islands, sails (Rangi Hiroa), 300. 


murshdlli, Chioipe. 

- Conchuthyra. 

- Pugnellus. 

- Venericardia (Pleuromeris). 

- Verronella. 

Maruiwi. See Te Heke o Maruiwi. 

Marwick, J., A taxocerithium button i, locality 
(Finlay), 477. 

- Barytellim , n. gen. (Finlay), 474. 

marwicki , Calhostoma . 

- Cymatium. 

Massec, —, species of Phragmiditon (Cunning¬ 
ham), 24. 

matai. See Podocarpus spiratus. 

Matthewsii , Snterio. 

Maungapohatu, war-gong (Audenen), 091. 
maurca. See Car ex lucida and C. romans, 
mavohiii, plaitiug-design (Rangi Hiroa), 347. 
Mawson, I)., New Hebrides, geol. (Benson), 121. 
maximus , Megnlntractus. 

May, W. L., Mayen a , use of name (Finlay), 402. 
Maydxs, Vstilago. 

Mayena, in key (Finlay), 463. 

-use of name (Finlay), 402. 

- australasia (Perry), classiiie. (Finlay), 402. 

-— in key (Finlay), 404. 

-not fossil in Aust. (Finlay), 465. 

Mfcorchwm btevicornis Broun, with pi. (Hudson), 
342. 

media. Stelhinu. 

— Strath ud aria, 
medtterranea , Sertularella. 
meduUaris , Cyathea. 

Megalatractus maxim us (Tryon), is Verconella 
dilatnta Q. k G. (Finlay), 501. 

Megatylotus. See A mpuuina (Megatylotus). 
mekarneka. plait of fillet (Rangi Hiroa), 344. 
Melampsatta ring (data, trout-food (Phillipps), 
385. 

Melampwru Castagne (Cunningham), 26. 

- Caeoma in cycle of (Cunningham), 32. 

- bttulina Tul., syn., 29. 

- liniperda Koern., syn., 27. 

- Kusanoi Dietel (Cunningham), 27. 

- Lini Desmasieres, with fig. and pi. (Cun¬ 
ningham), 27. 

- pustulata Schroct., syn., 30. 

Melampsoraceae, charact. (Cunningham), 20. 

-hosts of Credo (Cunningham), 40. 

Mflampsoridium Klebahn, characteristics (Cun : 
ningham), 28; in key, 26. 

— BetuJae Arth., syn., 29. 

- betulinum Klebahn, with fig. (Cunningham), 

29. 

- , Peridermium in cycle of (Cunningham), 32. 

Melanchra agorastis Meyr., strigil, with fig. 
(Philpott), 221. 

- distracta n. sp. (Meyriok), 202. 

- furtiva n. sp., with fig. (Philpott), 663. 

- mutans (Walk.), din. from M. furtiva 

(Philpott), 064. 

Melanchrinae, strigil, with fig. (Philpott), 220. 
melanombra , Apaletris. 

- Epiphthora. 

melanosperma, Cynthia. 

- Nidalaria . 

mdanospermus , Cyathus . 



General Index. 


865 


Mdioopt Urnato Foret., not on Banks Pen. 
(Liiing ft Wall), 438. 

Mdioytut micranthus Hook. f. var. microphyllua 
Cheesem., occ. Banka Pen. (Laing ft Wali), 

441. 

Melina zelandka Suter, occ. Target Gully (Fin¬ 
lay), 496. 

-— should be laognomon zeahindicum 

(Sut.), (Finlay), 496. 
melody, old and new (Andersen), 698. 
Mentawei Group on anticlinal ridge (Benson), 
102 . 

Memiesii , Nothofagua. 

Mercer St., formerly ‘‘College Lane" (Baillip), 
711. 

Merelina, absent from N.Z. Tert. (Finlay). 4H2. 

-in group (Finlay), 481; in key, 493. 

- cheiloatoma (Ten.-Woods), in group (Fin¬ 
lay), 481. 

- aculptUia May, rel. to Linemera (Finlay), 

483. 

M erica n. spp. of Suter. See Ad mete maorium 
and A. svteri . 

- (Aphera) n. sp. of Suter. See Latims 

breuiroatria. 

- wunnonenais (Tate), rel. to Trigonoatornu 

waikaiaenaia (Finlay), 466. 
meridional™, Chwne. 

Merlucciue. See also Otoliihua (Merluccius). 

- vulgaris charact. (Frost), 609. 

Meaalia striolata (Hutt.), ooe. Ardgowan (Fin¬ 
lay), 610; Pukeuri, 608. 

- — varying form (Finlay), 608. 

Mesozoic gasteropoda, classifio. (Trueman), 604. 

-rooks, Malay Archipel. (Benson), 101. 

Mestayer, M., Hutton research grant (Inst.), 734., 
766. 

meatayerae , Lima. 

Melodists, charact. (Gahan), 687. 

Meiacriaa, strigil (Philpott), 222. 

- erichryaa Meyr., strigil, fig. (Philpott), 221. 

Metamiwas australasiae Don., strigil, with pi. 
(Philpott), 222. 

meteorology, as affecting fern-growth (Hollo¬ 
way), 08. 
meteorology- 

climate, Canterbury, outlying mountains 
(Holloway), 76-77. 

-Waimate (Holloway), 76-77. 

rainfall, Cass (Holloway), 75. 

-Dunedin (Holloway), 83. 

-Hokitika and Lincoln (Holloway), 70. 

-map of S. laid., N.Z., 73. 

-Midland Hailway tunnel (Holloway), 

71-72. 

-Nelson (Holloway), 87. 

. -Keefton (Holloway), 86. 

-Stewart lid. (Holloway), 84. 

-and climate, Auckland City (Holloway), 

89. 

-Auckland Islda. (Holloway), 91. 

-Chatham Islds. (Holloway), 90-91. 

-Raoul (Kermadec Islds.), (Hollo- 

way), 90. 

Metrosideros lucida (Forst. f.) A. Rich., in 
Westland (Holloway), 72. 

- viUoaa Smith, HyiMnophyllum fabellatvm 

on (Holloway), 90. 


micans , Xotoaetia. 
micra , Laevilitorim. 

micranthus var. microphyllua, Mel icy tvs. 
Micreschara Cossman, charact. (Marwick), 677. 

- (Macromphalim) hvttoni n. mut., with 

pi. (Marwick), 578. 

- auriftvrmis n. sp., with pi. (Marwick), 

578. 

microcarpa , Xidula. 

-var. rugispora , Xidvla. 

microgna , Serlularella. 
microphylla , Acaena. 
microphyllum , Geranium, 
microphyllua , Melicytua micranthus var. 
Micropterygidac, strigil, with figs. (Philpott), 
216. 

microspora , Vatihgo. 

Midland Railway tunnel, raitifall (Holloway), 
71-72. 

miersii , Montagm. 

- Montaguana. 

- Probolivm. 

- Stenothoe. 

mihiwaka , CHilton ia. 

Milesina Magnus, characteristics (Cunningham), 
30; in key, 26. 

- Histiopteridia n. sp., with fig. and pi. 

(Cunnincham), 31, 62. 

Milii, Tilletiu. 

Miliola (Pentellma), one. (Benson), 126 note, 
milk, iron in various kinds (Aston), 722. 

Milleri , Aecidium. 

Milne, J. A., deterioration of trout (PhillippB), 
390-91. 

mimicum, PsHnchomnn. 
miniata, Uredo. 
mini at urn , Caeoma. 
minima , Odontotheca. 

- Sertularella. 

- Venericardia. 

minimum , Austrotriton. 

- Cymatium. 

- Hymenophyllum. 

minor , Belophos. 

- Eatea. 

- Monalaria. 

- Orthophragmina jam ha var. 

- Struthidaria . 

minuta, Linemera. 
miocaenica , A mpullino. 
miocaenicum , Glohiainum. 

- fiinum. 

miocaenicua , Otdithus (Elops). 

Miodontiacus. See Venericardia (Miodvntia:ue) 
minima. 

Midania , occ. (Benson), 124, 127. 

Miomelon parki (Sut.), not syn. of M. corrugata 
(Hutt.), (Finlay), 602. 
mirabilie , Struthiolaria. 
miraculosa , OcKetarcha. 
miro , twist of thread (Rangi Hiroa), 360. 
miscegenation of Maori and white (Rangi Hiroa), 
373-74. 
misera , Rissoa. 

Misol, geol. phases (Benson), 104, 106, 113. 
Misol-Obi-Sula chain of islands., Tertiary rocks 
(Benson), 106. 

Misotti, geol. (Benson), 116. 
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missouriensis, Puccina. 
mitocera, Oncopera . 

if tiro alokiza T.-Woods, allied to Jf. eusvlcata 
(Finlay), 409. 

- armorica, ident. by Suter (Finlay), 468. 

-Sut, syn., 467. 

■--not at Target Oullv (Finlay), 498. 

- datoir n. sp., with pi (Finlay), 409. 

- eusvlcata n. sp., with pi. (Finlay), 468. 

- inconspicva Hutton, syn., 468. 

- multUulcata Harris, allied to M. eusvlcata 

(Finlay), 469. 
mixta, Hauralcia. 

Mnesarcham hemadelpha Meyr., strigil, fig. (Phil* 
pott), 217. 

- similis n. ap., with fig. (Philpott), 667. 

Mneearehaeidae, strigil, with figs. (Philpott), 216. 
modestus, Ubtr. 

Modiolus australis (Gray), occ. Target Gully 
doubtful (Finlay), 497. 

Moehau, Te, Mount, ferns on (Holloway), 88. 
Moeller, A., classifies of Bmuts (Cunningham), 401. 
Moeraki beds, age (Finlay), 449. 

Molengraaff, G. A., Java, anticlinal ridge S.W. 
of (Benson), 102 note. 

-Malay Arohipel. submergence (Benson), 

101 . 

-tectonics (Benson), 111. 

Mollusoa, Tertiary, stratigraphical range of 
Struthiolariidae (Marwick), 171-72. 
molluscan fauna of N.Z., gradual development 
(Finlay A McD), 637 and note. 

-Reoent (Finlay), 517-26. 

Molophilus cruciferus Alexander, dese., with fig. 
(Alexander), 648. 

- multicinctus Edwards, dese., (Alexander), 

648. 

- parvulus Alexander, desc., with fig. (Alex¬ 
ander), 649. 

- phUpotti Alexander, dese., with fig. (Alex¬ 
ander), 650. 

- puIcherrimus Edwards, dese., with fig. 

(Alexander), 649. 

Molucca Islds., geol (Benson), 123. 
mduceanus , Rubus. 

Monalaria n. g., in claasifio. (Marwick), 162,163, 
173. 

— affin. to Conckoihyra (Marwiok), 171. 

— condnna (Suter), with fig. and pi. (Mar¬ 
wiok), 164, 165, 173. 

--group diu. (Marwick), 168. 

-stratigraphical range (Marwick), 172. 

- minor (Marshall), in claasifio., with pi. 

(Marwick), 164, 165, 174. 

-affin. to Conchothyra marshaUi (Mar¬ 
wiok), 171. a. 

-group diag. (Marwiok), 168. 

-stratigraphical range (Marwick), 172. 

Mania incisure (Hutt) [Placunanomia], ooo. 
Awamoa (Finlay), 511; Pukeuri, 508. 

-the only valid ep. (Finlay), 506. 

m°nili^a^8d^inopsis, / 

- Struihiolaria. 

- Struthiolaria dngulata subsp. 

- Thuiaria. 

monoculoides, Bomttia* 

- Eusirddes. 


monocystis,, Aeeidium. 

Monodonta coracina (Troschel), ooo. Target 
Gully doubtful (Finlay), 497. 
monogynum, Linum. 

Monomorium sp. and plant-hoppers (Myers), 916. 
monospilalis , Alucita, 
monoxyla , Crepidvla 

Montagna longicomis Haswell, ayn., 270, 

- miersii Haswell, ayn., 270. 

Montagvana miersii Chilton, ayn., 270. 
montana, Astdia. 

- Tiphobiosis. 

Monumbo (Potsdamhafen), geol. (Benson), 117. 
Morgan, P. G., Kaikoura Mts., strike of (Benson), 
129. 

morgani, MangUia ,. 
morganianum, Dentalium . 
mosdyi , ZdandoptUa . 

Moser, T„ sound of calabash-trumpet (Ander¬ 
sen), 689. 

mosses, N.Z., printing Dixon's bull (Inst.), 728. 
Mougeotia, trout-food (Phillipps), 386. 
mountain southern-beech. See Nothofagus dif- 
fortioides . 

mountain-totara. See Podocarpus Hallii. 
mouse-car chickweed. See Cerostium wlgatum. 
mucronata , Aregma. 

\ - Earina. 

mucronatum , Phragtnidium. 
mucronatus , Uber. 

MueMenbeckia axillaris (Hook, f.) Walp., host 
of Puccinia tiritea (Cunningham), 394. 

- ephtdrioides Hook, f., occ. Banks Pen. 

(Laing A Wall), 441. 

Muir, F., Cixiidae, key (Myers), 317. 

- Cixius interior , desc. (Myers), 318. 

- punctimargo, desc. (Myers), 318. 

- rufifrons, desc. (Myers), 319. 

muiri, Malpha. 

muka used for belt (Rangi Hiroa), 348. 

Mulder, J. F., and Trebilcock, R. E., varieties 
of Sertularia minima (Bale), 249. 
multicinetust Molophilus. 
mutii/idium, HymsnophyUum. 
multtnoda , Plumularia. 
muUinodis , Festuca. 
multiplex, Drillia. 
muUipUcata, Orthophrogmina. 
mdtisuleala, Mitra. 

Municipal Corporations Act, 1842, reasons why 
disallowed (Baillie), 707-8. 

Murdoch, R., resol of sympathy (Inst), 763. 

- See also Marshall, P., and Murdoch. * 

murdochi, TropKon. 

Murex angaei, a Pteronotus (Finlay), 497. 

- australis Gmelin, syn., 187. 

- octogonus Q. A G., a Bexaplex (Finlay), 497. 

- pes-struthiocamdi Chenmits, gym, 180. 

- stramineus Gmelin, syn., 180< 

- tdandicus Q. A G., ooc. Ardgowan (Finlay), 

510; Pukeuri, 508; Target Gully, 496. 

“ Murirangaranga Te,** the koauau qf Tutanekai 
(Andersen), 695. 

Murua. See Woodlark laid* 

Musoulus barbatus (Reeve), ooc. Taieri, Ac. (Fin¬ 
lay), 517. 

music, Maori (Andersen), 689. 

Mussau. See St Matthias laid. 
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mvtabi tis , Otolithus (Trachinus). 
tnikksns, Mtlanckra. * 

Muttkowski, R. A., the term “ allotype " (Alex¬ 
ander), 648. 

Myers, J. Q., Hamilton prize (Inst), 750. 

— research grant, 1023, 790. 
myemi, Paragus. 

Myllita fl nlayi n. sp., with pi. (Marwick), 104. 
Myndui radtcis, hab. (Myers), 316. 

Myoporaoeae, hosts of Aecidium Myopori (Cun¬ 
ningham), 35. 

Myopori, Aecidium. 

Myoporum laetum Font f., host of Aecidium 
Myopori (Cunningham), 36. 

Myosotis australis R. Br. var. lyUeltonensis var. 
nov„ with fig. (Laing & Wall), 442. 

- capitate f Hook. f. t host of Pucrinia novo • 

zdaniica (Cunningham), 46. 

MyriopkyUum datinoidw, trout-food (Phillips), 
362,386. 


naked smut on barley and wheat (Cunningham), 
400. 

Hamatanai ridge, geol (Benson), 121. 
namwL, Puccinia. 
nano, Hissoa. 

- SertulareUa fust formic var. 

nanggoulini, Nummuiitcs. 

Nariddae of N.Z (Marwick), 545, 577. 

Nassicota n. seo. (Finlay), 514. 

Natacina. See Sigantus (Natacina) 

.Vo tica Soopoli, in key (Marwick), 548; shell 
nomenclature, 548; key to species, 549: 
range, 546. 

- australis Bartrum, ident. with Uber 

haawaensis (Marwick), 566. 

- australis Hutt, syn., 552. 

—- australis Sut, syn., 551, 571. 

- bacca p. sp., with pi (Marwick), 560; in 

key, 540; range, 547. 

- burdigdUnsis Mayer, rel. to Carinacca 

(Marwick), 558. 

- callosa Hutt., syn., 561. 

- consortis n. gp. f with pi (Finlay), 451. 

-with pL (Marwiok), 551; in key, 

540; range, 547. fit* 

—- denticulifera n, sp., with pi. Marwick), 
552; in key, 540; range, 547. 

—- diUuynni Payr., operculum (Marwick), 545, 
—gibbosa Hutt, oco. (Marsh. A Mnrd.), 156. 

-— ooo. in Anst. (Marwlok), 561. 

——- karrisensis a sp., with pi. (Marwick), 551; 
in key, 540; range, 547. V 

- hawermnsis a sp., with pi (Marwick), 551; 

in key, 540; range, 547J 
—— mmpeckUa a sp. (Finlay), 452. 

--- with pi (Marwick), 550; in key, 

549; range, 547. 

- laMm Lamk., type (Marwlok), 569. 

— latvis Hutt., syn., 575. 

— maerotrema Ad. k Reeve, rel to Carinacca 
(Marwick), 558. 

— toaesta a sp., with pi (Marwick), 553; 
in key, 540; range, 547. 

~ maorio Unlay, not at Target t Gully 
(Finlay), 504. 


Natica maoria , with pi. (Marwiok), 552; in key, 
540; range, 547. 

- notoccnica n. sp., with pi (Finlay), 450. 

-with pi (Marwick), 550; in key, 

549; range, 547. 

- ocata Hector, syn., 565. 

- planisuiuralis a sp., with pi (Marwick), 

550; in key, 540; range, 547. 

- praeconsors n. sp., (Finlay), 451. 

-— with fig. (Marwick). 551; in key, 

540; range, 547. 

- soltda Sowerby, syn., 500. 

- 8 pi rata Lamk., type (Marwick), 570. 

- suhlata n. sp., with pi (Marwick), 651; 

in key, 540; range, 547. 

- ntdlus Linn*, type (Marwick), 540. 

- vilren Hutt., syn., 570. 

- zelandica M. &. M. t syn., 551. 

- zelandica Q. A G., with pi (Marwiok), 

549 ; in key, 540; range, 547. 

-from N. notoccnica (Finlay), 450. 

--not ut Target Gully (Finlay), 504. 

- zelandica Sut., syn.. 450, 551. 

- (Ampullina) laccit Hutt., syn., 575. 

- (Carinacca) n. siihg. (Marwick), 553: in 

key, 548 ; range, 547. 

- allani n. Bp„ with pi. (Marwick), 554; 

in key, 554; range, 547. 

-— haasti n. sp., with pi (Marwick), 654; 

in key, 554; range, 547. 

— (Maanatira) approximate, (Suter), with pi. 
(Marwick), 555; in key, 554; range, 547. 

-—— nn da n. sp., with pi. (Marwick), 556; 

in key, 554; range, 547. 

--— sute.ri nom. mut., with pi (Marwiok), 

555; in key. 554; range, 547. 

- >Sutherlandi n. sp., with pi (Marwiok), 

555; in key, 554; range, 547. 

- (MamiUa) ovata Hutt., syn., 565, 567. 

- (Nererita) gibbosa Hutt., syn., 560. 

Naticidae of N.Z. (Marwick), 545. 

National Research Council, formation (Tnst.), 
770. 

Nautilus sp. aff. suciensis Whiteaves, with pi. 

(Marshall), 616. 
nebulosa , Nothophila. 

Needham, •). G., food of trout (Phillip;*), 388-80. 
noglecta , Celcchia. 
ncglectus ,, Onithochiton . 

NeiUii, Sorosporium. 

Nelson, climate and forns (Holloway), 87. 
Neotibetitcs, oec. (Benson), 105 note. 
neo+elanica, Aphrophila. 

- Austrotritnn 

— Charonia. 

- Erato. 

- NotoseHa. 

- Pholadnmua. 

Nephrodium vmtinum Raoul, ooc. Banks Pen. 
(Laing k Wail), 440. 

Neptima trechtitus n. sp., with pL and fig. 
(Watt), 070, 686. 

- fulva, with pi and fig. (Watt), 078, 679, 

686 . 

- lucida Philp., with pi and figs. (Watt), 074; 

oharaot., 079. 

- ogygia , with figs. (Watt), 070,686. 
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Nepticvia perissopa, with pi. and figs. (Watt), 679. 
—- progama n. sp. (Meyrick), 062. 

- proyonopsis Mevr. (Watt), 686. 

- trkentra should be *V. erechlitus (Watt), 

686-67. 

Nepiunea contain Hutt., type of Nasstcola 
(Finlay), 614. 

Nerita mammilla Linn£, type (Marwick), 659. 
Ncritopnu r 1 sp., with pi. (Wilckens), 542. 

- speighti Trechtnann, syn., 541. 

Nertera setulosa Hook. f. t occ. Banka Pen. 

(Laing & Wall), 441. 
nenosus, Cixius. 

Neaomosia. See Amphineurus (Nesormonin). 
nettle. See Urtica ferox. 
nettle-fly. Sec Agromyza urticae. 

Neurochorema n. g., females and males, with figs. 
(Tillyard), 2S0, 290 91. 

- decussatnm n. sp., with pi. and figs. (Till- 

yard), 291 92. 

NeverUa Risso (Marwick), 571 ; in key, 649; 
range, 540. 

- jostphinia Risso, type (Marwick), 571. 

- See also Nalien (Eeverita), Polinices 

(Neverita), Vber (Nturitn). 

New Britain, geol. (Benson), 119,120. 

New Caledonia, geol. (Benson), 119, 123, 124, 

120 . 

New Guinea, geol. (Benson), 103, 105, 107,112, 
113 ft seg. 

New Hanover, geol. (Benson), 120, 121. 

New Hebrides, geol. (Benson), 119,123,126,133. 
New Ireland, geol. (Benson), 120, 121. 

Newman, A. K , disappearance of Maori (Kangi 
Hiroa), 362, 370. 

bewtOMclla n. sp. of Hutor — Aiaxocerithium 
quadricingulatum (Finlay), 477. 

-distinct from AUuncerUhiuui suteri (Mar¬ 
wick), 194. 

N.Z.-Kermadeo ridge (Benson), 132. 

N.Z. rooks (Benson), 127. 

N.Z. Institute, affiliated societies’ reports, 1922 
(Inst.), 728; 1923, 753 ; levy for vol. 56, 762. 

-annual meeting, 1923, minutes, 727; 

ib. t 1924, 753. 

-Catalogue Committee, Report, 1922 

(Inst.), 750; report, 1923, 775. 

-exchange list, additions, 1921 (Inst.), 

728; in 1922, 754. 

-fellowship elections, 1922, gazetted, 

729; election, 1923, 749; vacancies, 750; 
1923 elections gazetted, 755; election, 1924, 
775. 

—■ — Great Barrier Reef Committee, 
report, 1022,732; report, 1923,775. 

-honorary-membership qualifications 

(Inst.), 750; deaths reported, 751; election, 
1924, 775. 

-library, removal (Tnst ), 732,734-35 j 

report, 1923, and housing agreement, 773. 

-officers for 1923 (Inst.), 751; for 

1924, 776. 

-publications, storage (Inst.), 757,758. 

— —^ Publication Committee, report, 1922 
(Ittfli), 741; delay in publishing Trans, and 
tfnalg. of vols. for 1922- 23,770; report, 1923, 
771. 


N.Z. Institute, Regulations Committee, report, 
1923 (Inst.), 744 

-Research Grant Committee, report, 

1922, 741; for 1923, 762; for ten yean 
ending 1923,760; property-list, 770. 

-Standing Committee, report, 1922 

(Inst.), 728; dates of meetings, reconstitu¬ 
tion, 751; report, 1923,754; resolutions, not 
iu 1923 report, 757. 

-,Sa m oan Observatory Committee, 

report, 1923 (Inst.), 774. 

-Tongariro Nat. Park Committee, 

report, 1922 (Inst), 731; report, 1923,772. 

-travelling-expenses of members, 1923 

(Inst.), 733, 740; 1924. 756, 758. 

“ Ngarangikflkapiti,” a noted Icoavau (Ander¬ 
sen), 695. 

Ngaruroro-Waipnwa dist., palaeontology (Mar¬ 
wick), 191-201. 

Ngata, A. T., on song (Andersen), 699. 
Ngati-Hotu, an ancient tribe (Andersen), 696. 
Ngati-Porou, sheep-farming (Kangi Hiroa), 372. 

-song-technique (Andersen), 698-99. 

Ngati-Ruanui, fiy-affiicted (Kangi Hiroa), 350. 
Ngati-Tama, members of (Kangi Hiroa), 364. 
Ngatitutauek&i, descendants of Tutanekai 
(Andersen), 095. 

nquru % music of (Andersen), 695-90. 

Nidula White, characteristics (Cunningham), 01. 
-in key, 61. 

- Candida (Peck) White, with figs. (Cunning¬ 
ham), 61. 

- emodensis (Berk) Lloyd, with figs. (Cun¬ 
ningham), 02. 

- microcar pa Peck, syn., 02. 

-var. rugispma White, »yn„ 02. 

Eulularia , in key (Cunningham), 61. 

- Candida Peck, syn., 61. 

- f'ruciMum Secret., syn., 03. 

- fascivlaris Schw., syn , 65. 

- jti gland icola Schw., syn., 03. 

- melanosperma Schw., syn., 00. 

- plumhea Pere., syn., 65. 

- sttreorea »Schw., syn., 66. 

Nidularialeo of N.Z. (Cunningham), 59. 

niger , Elatcromyces. 

nigrtsren*, Dicranomyia. 

nigricans , Dunthoma scmiannularis var. 

- Hykhia. 

nigrifrons , HuUia. 
nigrocauhut , Obelia. 

nigrocincta, Limnophtla. % 

- Pdlymoria, 

niyrohalterata , Ctonovnyia (Lipophhps). 
nigrum , Blechnum. 

NiteUa , trout-food (Phillipps), 382. 
niiida , Ghana. 

Niue nose-fiute playing (Andersen), 694. 

Niuean belt (Rang! Hiroa), 35(k 
niveinetris, Amphineurus (Nesortnosia). 
nmcola. Ranunculus, 
nivipicta, Tarache. 

“ Noah’s Ark,” Plimmer’s (Baillie), 709. 
Noctuidae, strigil, with fig. (Philpott), 220,221. 
Noctuoidea, strigil (Philpott), 220. 
nodicingulalum , Ataxocmthivm. 
nodi/era var. eudia, Charonia. 
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nodUirata, Path ytom a. 
nodosa, Obelia. 

- Struthiolaria. 

- Verconella 

— zittdi, Siphmilin. 
nndoei , l 1 redo Scirpi. 
nodoaoliratus. Ptyehatrarlna. 
nodoaus, Scirpus. 
nodulom, Strutt iolariu. 
nodUngi, Otolith us (Sc minus). 
nomenclature, Finlay's ievision*, Tartlet Oullv, 

.kc„ 512. 

-Natioidae and Naricidae, changes (Mar¬ 
wick), 578-79. 

nordenskjobli , Struthialardla. 

Norfolk ridge, geol. (Benson), 127. 

Norway trout deterioration (Phillipps), 390. 
nose-flute, playing of (Xndorsen), 991. 

Nostoc, trout-food (Phillipps), 383. 

Nothofagus cliffortioides (Hook, f.) Oerst., forest 
on divide, Canterbury (Holloway), 72. 

- Menziesii (Hook, f.) Herat, food-plant of 

Oracilnria adenitis (Watt), OKI. 

-food-plant of Nepticuln Inrida (Watt), 

675. 

- Solanderi (Hook, f.) Herat., oce. (Hollo¬ 
way), 76. 

Nottopanax anomalum (Hook, f.) Seem., on 
Banka Pen. (Tuning A Wall), 438. 

- arboreum (Forst. f.) Seem., oee. (Holloway), 

77. 

Nottomasia. See Amphineurns (Nothormosia). 
Nothophiln Juscana (Edwards), dose. of female 
(Alexander), 653. 

— nebnloaa (Edwards), dose, of female (Alex¬ 
ander), 053. 

notocenica, Natica. 

Notodontidae, strigil, with fig. (Philpott), 222, 
223. 

Notodontoidca, strigil (Philputt), 222, 223. 

A fotoloupus. strigil (Philpott), 220. 

- australis Walk., strigil (Philpott), 220. 

Notoreas, strigil (Philpott), 224. 

Notnsdia, in group (Finlay), 481; in key, 493. 

- micana (Webster), oce. Taiori (Finlay), 

517. 

-— neozdanica (Sut.), in group (Finlay), 481. 

- prisca n. sp., with fig. (Finlay), 488; in 

key (Finlay), 494. 

— -hu bap. paroecn n. subsp. (Finlay), 

488; in key, 494. 

- Bp. ef. subflavescens lredale, oce, Castleolifi 

(Finlay), 488; Taieri, 517; in key (Finlay), 
494. 

- vulgaris (Webster), rcl. to A T . prisca (Fin¬ 
lay), 488. 

meae-tedandiac, Otofithus (Raniceps) planus 
n. var. 

nruve-zelandiae, Acaena. 

- Galyptraea . 

- Cyathus. 

- Phragmidium. 

- PUurokma. 

- Puccinia. 

-yar. faUida, Acaena. 

now dandica , Puocinia. 

Notteba, in group (Finlay), 482; in key, 493. 


Nozeba Candida n. sp., with fig. (Finlay), 490; 
in key, 494. 

-var. effu*a n. var, (Finlay), 491; in 

key, 494. 

- couUhurdi (Webster), rel. to N. Candida 

(Finlay), 491. 

- e margin <Ua (Hutt.), in group (Finlay), 482; 

in key, 491. 

Nurleopsis major Marshall, Byn., 577. 

Nucula hartt iginna Pfr., oco. Ardgowan (Finlay), 
510. 

- simiden (A. Ad.) jA\ strangei], oce. Ard- 

gowan (Finlav), 510. 

- strangei A. Ad., oee. Ardgowan (Finlay), 

510. 

Nuculana tellula (A. Ad.) [Ledd], oce. Target 
dully (Finlay), 496. 

- eemiteres (Hutt.) [Leda\ % oce. Ardgowan 

(Fiulay), 510; Pukeuri, 508. 
nuda, banthomu. 

-- Natica ( Mag natica). 

- Vdilago. 

- Vstilago Uordei. var. 

- Pshlayo segetum var. Uordei forma 

Nummulitea, bagueUnsin, oce. (Benson), 125note. 

- jogjaknrtac , oco. (Benson), 125 note. 

- natiggoulini , occ. (Benson), 125 note. 

- striata #, occ. (BenHon), 125 note. 

- rariolarius-herlerti, oce. (Benson), 125 note. 

Humtaulitirn , J.ithothanivium. 

- Orthophragminu. 

nvniiusy Otolithus (Fierasfer). 
nutans. Rhugadia. 

Nyctalemon urontea Linn., strigil (Philpott), 224. 


Oumarvia n. gen. (Finlay), 514. 
mmarviica, Acusella. 

- Chlamys. 

-— Havrnkia. 

- S urc ula. 

- Turricula. 

Obelta australis v. Lendenfeld, oce. (Bale), 231. 

- coughtreyi n. sp., with fig. (Bale), 230. 

- gcniculata (Lin.), oce., Ac. (Bale), 230. 

— nigrocaulus Hilgendorf, occ. (Bale), 227, 
230. 

- nodosa n. sp., with fig. (Bale), 230. 

obeaa , Struthiolaria. 
obesus, Vraasatellites. 

Obi, geol. phases (Benson), 106, 113. 
obliqua t Eulitna. 
obltguecostate, Rissonia. 
obliquestriaia , Kutosira. 
obliterate, Pucrinta. 

(Manga. Cytherea. 
oblongum , Phragmidium. 
obsolete, Laelta 
obstructed, Vber. 
vbtusatew, Phragm idium. 
occulta, Ilydrobtosis. 

- Hydro psyche. 

Ochetarcha n. g. (Meyrick), 661. 

- miracvlosa Meyr, type n. g. (Meyrick), 

661. 

Ochrogaster contraria Walk., strigil (Philpott), 

222 . 
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October Riv., geol. (Benson), 117. 
octogonue, Mures. 

-VAr. espinosus, HexapUr. 

— var. umbilicatus , hexaptex. 
ootonaria, Qlyphipieryx . 
odoserratunh Cymativm. 

Ocypiamus doralis n. sn. (Miller), 284. 

Oddfellow s’ Hall, Wellington, foundation-stone 

(Baillie), 713. 

-reclamation, Lamhton Quay (Baillie), 713. 

Odontotheca bispinosa Levinsen, «yn„ 248. 

— macrocarpa Levinsen = Sertnlaria macro - 
earpa (Bale), 245. 

— minima Levinsen, syn., 248. 

— oprrculata Levinson,* syn., 246. 

- trispinow Levinson, syn., 248. 

Odonlria, trout-food (PhiUipps), 386. 
odoratae, Puccinia Aspendac-. 
odoratum. Anthoxanthum. 

Odoetomia, divided by Tredale (FinlAy), 498. 

- pstudorugaia , Marsh. ft Murd./oce. Target 

(lully (Finlay), 490. 

-should be Pyrgulina nignla (Hutt.), 

(Finlay), 498. 

- rugaia Hutt. should be Pyrgulina rugate 

(Hutt.), (Finlay), 498. 

Oedeus decent, hab. (Myers), 316 
Ocnopcia , sugg. by Iredale for liela (Finlay), 
499. 

officers of Institute. See N.Z. Institute. 

ogvgia, NepUctda. 

oil, Pintsoh, analysis (Finlay), 444. 

-used in lighthouses (Baillie), 709 

Olea Cunninghamii Hook* f., not on BankB Pen. 
(Laing ft Wall), 438. 

-beater of war*gong (Andersen), 690. 

Olearia spp., food-plants of Apatctns mebnombra 
(Watt), 332. 

- angustifolia Hook. I, host of l!redo south - 

landicus (Cunningham), 44. 

- arborescent (Font, f.) Cockayne and Laing 

(= nitida), host of Puccinia novae-telandiae 
(Cunningham), 395. 

-food-plant of Xepticula ogygia (Watt), 

686 . 


- aticennaefolia (Raoul) Hook, f., host of 

Puccinia noi'ae-zdanduie (Cunningham), 395. 

- Colensoi Hook, f., host of Vredo tupare 

(Cunningham), 44. 

— Cunninghamii Hook, f., host of Puccinia 
hehetara (Cunningham), 393. 

- fragrantissima Petrie, occ. with Alectryo ft 

excilsum (Laing ft Wall), 438. 

- fur/uracea Hook, f., host of Eurytoma 

oleaNae (Gahan), 687. 

— insignis Hook, f., host of Vredo wharanui 
(Cunningham), 46. 

— Lymi Hook, f., host of Vrtdo Okariae 
(Cunningham), 44. 

— macrodonta Baker, host of Aecidium Macro* 
dontae (Cunningham), 40. 

- nitida Hook. f. See Olearia arborescent. 

Okariae, Aecidium. 

- Undo. 

- Cecidomyia. 

— Eurytoma. 

ckraceus, Sonchus. 

jk 


OHarus, in key (Myers), 317. 

-of White (Myers), 316. 

- Athineoni n. sp,, with pi (Myers), 335* 

- Icoanoa Kirkatdy, develop. (Myers), 816. 

- marginalia (Walker), syn., 324. 

- oppositus Walker, with pi (Hudson), 343. 

-with pi. (Myers), 324. 

-reared by Hudson (Myers), 315. 

- walkeri (Stal.), type (Myers), 324. 

Oliganthae, Puccinia . 

Oligorue gigas, food value (Malcolm and Hamil¬ 
ton), 376. 

olingoidcs. Pycnocentrodes. 
olivacea , Vredo . 

— Ustikgo, 
olivaceac , Dardanuk. 
olivaceus , Elateromyces . 

Oliver, W. R. B., Anomia huttoni and A. trigo- 
nopsis , affin. (Marwick), 191. 

-Great Barrier Roof Committee (Inst.), 732. 

-Kermadec Islds. ferns, 90. 

- Hymenophylluin rarum on Lord Howe Is., 

88 . 

- Onithochiton subantarettms , ident. (Finlay), 

521. 

oliveri, Xymene. 

Otta, Cyathus. 

“ Olympus ” in gale (Baillie), 705. 

Omori, Fusakiohi, resol. of sympathy (Inst.), 753. 
Onagraceae, hosts of Coleosporium Fuchsias 
(Cunningham), 25. 

- Pucciniastrum pustulatum (Cunning¬ 
ham), 30. 

- Puccinia pulvmdenta (Cunningham), 

395. 

- UstUago (Cunningham), 404. 

Onairo series, fossils (Marsh, ft Murd.), 156. 
Oncopera mitocera Turn., strigil, with fig., 217, 
218. 

Onerahi series of rocks (Bartrum), 141, 142, 
150. 

Onithochiton ncglcctus (Rochebrune), ident and 
oco. (Finlay), 521. 

- suhantarcticus Sut., ident (Finlay), 521-22. 

Onoba, in group (Finlay), 481. 

-absent from N.Z. Tert. (Finlay), 482. 

- striata (Montague), in group (Finlay), 481. 

Ontong Java, geol. (Benson), 121. 

Opato, a famous pahu (Andersen), 691. 
operculata , Odontotheca. 

- Sertnlaria . 

Operculina, occ. (Benson), 125 note. { 
Ophidiidarum. See Otolithus (Ophidiidarun%). 
Ophidium See Otolithus f Ophiaium). 
ophiodes, Yermicularia. 
opima, AnciUa (Baryspira). 

- Plumularia cetacea var. 

oppositus, Cixius. 

- Oliarus. 

OrbitesteUa hinmoa Mestayer, occ. Bluff (Finlay), 
517. 

oreolimnetes, Triflectidm 

Orewa Stream, dolerite (Bartrum), 151 

ornate, StnUhiolareUa. 

ornatus , Hemiconus. 

oro, in song (Andersen), 698* ' 

orontes, Nyctalemon. 
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Orthonches ckarUdaria n. sp. (Meyrick), 200. 

— similis n. sp. (Philpott), 211. 
orihocopa, Tortrix. 

orthogenic, Sertularia. 

- Synthsdum. 

orthogonium, Syrdhecium. 

Orthophragmina of. chudeaui , occ. (Benson), 120 
note. 

- discus, ooo. (Benson), 120 note. 

—— dispansa, occ. (Benson), 120 note. 

— javana var. minor, occ. (Benson), 126 note. 
- lanceolata, occ. (Benson), 126 note. 

-of, muUiplicata, occ. (Benson), 126 note. 

- nummvlitica ? occ. (Benson), 126 note. 

- pentagonalis, occ. (Benson), 126 note. 

— cf. pratB, occ. (Benson), 120 note. 

—■ of. sella, occ. (Benson), 126 note. 

— Stella, occ. (Benson), 126 note. 

- stdlata, occ. (Benson), 125 note. 

- umbilicata, occ. (Benson), 125 note. 

-of. variant, occ. (Benson), 126 note. 

Orthopyxis calicvlata Bale, syn. 232. 

- ealiculata (flincks), identity (Bale), 232. 

- crenata (Hartlaub), with fig. (Bale), 232. 

- crenata Nutting, syn. 232. 

- macrogona (v. Jjendenfeld) differs from 

0. crenata (Bale), 232. 

Oruru pa k&rangatahi (Kangi Hiroa), 303. 
orycta, Terebra. 

Osborn, H., hab. of Myndus radicle (Myers), 316. 
Osner, G. A., classific., &c., of Ustilago striae - 
fomis (Cunningham), 412. 

Ostrea, ooo. (Marsh. & MurdA 156. 

- dichotoma Bayle, occ. Benmoro (Speight), 

621. 


- umederstorfi Zitt., occ. Target Gully (Fin¬ 
lay), 496. 

otagense, Aeddium. 
okigosnsis, Pleurotoma. 
othone, Oonomitra. 
othoniana, Oonomitra. 

Otiake fossil-beds (Finlay), 008. 

Otira, rainfall (Holloway), 71. 
otoliths of Tertiary fishes (Frost), 605. 

Otolithus (inc. sedis) wnbonatus Koken, with pi* 
(Frost). 613. 

- (Citharus) UUisulcalus n. sp., with pi 

(Frost), 614. 

—- (Dentsx) aff. subnobilis Schubert, with pi. 
(Frost), 613. 

— (Slops) miocaenicus n. sp., with pi. 
(Frost), 612. 

- (Fierasfer) nuidiits Koken, with pi. (Frost), 


— (Oadus) slogans Koken var. sculpta, with 
pi (Frost), 610. 

— (Macrurus) gracilis Schubert, with pi 
(Frost), 608; range, 607. 

-— —* toulai 8ohubert, with pi (Frost), 608; 
range, 606,607. 

— (Gp&idiidamm) ehngatue , n. sp., with pi. 
(FrostMU. 

— (Ophidism) pankmdH Bassoli and Schu¬ 
bert, with pL (Frost), 610. 


613. 


(Paraptrcis) finiayi n. sp., with pL (Frost), 


Otolithus (Percidarum) coftreaui Priem, with pi. 
(Frost), 614. 

- rectus Priem, with pi. (Frost), 612. 

- (Physicvlus) bicaudalus n. sp., with pi. 

(Frost), 608; range, 607. 

— (Pleuronectidarum) acuminatus Koken, 
with pi. (Frost), 611. 

- (ftuniceps) planus Koken n. var. novae- 

zedandiae, with pL (Frost), 609. 

- (Seopelusj eircvlairis n. sp., with pi. 

(Frost), 608 ; range, 607. 

- svkatus Bassoli, with pi. (Frost), 

607; range, 606-7. 

- (Serranus) noeUingi Koken, with pi. 

(Frost), 61J. 

- (Sparidarum) elongatus Priem, with pi. 

(Frost), 612. 

- gregarius Koken, with pi. (Frost), 

613. 

- (Trachinus) mutahUis Koken, with pi. 

(Frost), 610. 

Ototaran limestones, fossils (Finlay A Mcl).), 630. 
ouyenensis, Serpula. 
ovata, Natica. 

-- (MamiUa). 

-var. rudis t Alactra. 

ovatus , Pdinicu. 

—-— (Mamma). 

ovim , Acaena. 
ovuloides, TJbcr. 

Oxalidaceae, hosts of Ustilago (Cunningham), 
404. 

Oxford, Mount, climate and forest (Holloway), 
76-77. 

Oxyethira, trout-food (Phillipps), 386. 

- albireps McL., with figs. (Mosely), 673. 


pachyrrhizus, Ranunculus. 

Pacific, bathymetric map of 8.W. Pacifio (Ben¬ 
son), 122. 

-E. Indies (Benson), 100. 

- geol. (Benson), 99 et seq. 

pae, in plaiting (Kangi Hiroa), 347. 
paenaena, foot-gear (Kangi -Hiroa), 360. 
paepae raranga, technique (Kangi Hiroa), 350. 

- vmu, oven-band (Rangi Hiroa), 361. 

- whakatu , oven-band (Rangi liiroa), 361. 

- ujhiri. technique (Rangi Hiroa), 362. 

pae umu, oven-band (Rangi Hiroa), 362. 
Pagodula vegrandi* M. & M., occ. Pukouri 
(Finlay), 608. 
pahiense, Cymatium. 

pahu, war-gong, varieties (Andersen), 690-91. 
pahuhu, twist of thread (Kangi Hiroa), 350. 
palruru , musical instrument (Andersen), 691. 
pakuru song (Andersen), 692. 
paleaia, Lima. 

pallida, Acaena nome-zelandiae var. 
paUidula, Borkhausenia 
Pallium . See CKUmys (Pallium), 
palmsri, Plumtdaria. 

Paniculate , Diraeoma. 

Paniculariae, Puccinia. 

Pan-Pacific Congress, 1923, meeting in N.Z., 
730; repres. (Inst), 701; report of repres., 
771. 

pantaneUi, Otolithus (Ophidium), 
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paradma, Ceroxodia. 

Parapercis. See Otolilhus (Parapercis). 
papari, foot-gear (Rangi Hiroa), 300. 
Paphiacurta (Hutt.), ooo. (Marsh, A Murd), 150. 
Papilio madeayanus Leach, strigil, fig. (Phil- 
pott), 223. 

Papilionoidea, strigil, with figs. (Philpott), 224. 

papiUaria, StnUhiolaria. 

papiUom, StnUhiolaria. 

papulosa, StnUhiolaria . 

papulosum , Buccinum. 

paraerae, technique (Rangi Hiroa), 357. 

Paragus myersii n. sp. (Miller), 281. 
Parakptamphopus, char, of genus (Chilton), 273. 

- cacruleus (0. M. Thomson), with figs. 

(Chilton), 273-74. 

- subterraneus (Chilton), with figs. (Chilton), 

275-80. 

Paramoecium , trout-food (Phillipps), 382. 
Paranephrops pbnifrons, food of (Phillipps), 388. 

-trout-food (Phillipps), 382. 

Paraphybx varius Broun, with pi. (Hudson), 
342. 

Parascyphus simplex Ritchie, syn., 230. 
parasitica, Ascidiodava. 

- Conchothyra. 

Parasyrinx n. gen. (Finlay), 514. 

Paratene Ngata, use of sail (Rangi Hiroa), 301. 
pare, feather in fillet (Rangi Hiroa), 344. 
pareksreke, sandals (Rangi Hiroa), 357, 300. 
parengarenga, leggings (Rangi Hiroa), 300. 

Park, J., Clifden beds, grouping (Finlay A 
MoD.), 534. 
parkeri , CalyceUa. 

- Oonothyraea. 

parki, Ditrupa. 

- Miomelon. 

parkinsonianum, AuMroiriton. 
parotca , Notoseiia prisca subsp. 
parorma , Diptychophora . 

Paroxydhira n. g. (Moscly), 070. 

- eatoni n. sp., with figs. (Mosely), <173. 

- hendermni n. sp., with figs. (Moselv), 073. 

- tiUyardi n. sp., with figs. (Mosely), 070. 

parthenopeum , Cymatium. 

Partington, J. Edge-, Maori sail (Rangi Hiroa), 
361. 

parva, Erycina. 

- Zdlipai*. 

- StnUhiolaria. 

parviflora, AgroMis . 
parvifiomm, (hum. 

- Teucridium. 

partmlum, Halecium. 
parvulus, Molophtiu*. 
patagonica, Cintractia. 
pateaensis, Vber. 

PatcUoida Media (Lesson), oec. Dunedin (Finlay), 
518. 

Patersoni, Blschnum. 
polo , war-gong. See pahu. 

Patoulliara, N., clasaifio. of amuts (Cunningham), 
401. 

patulvm, Cardium. 

- PiUosponm . 

-- Syntheciwn. 

peimgtm, motive, in house-panels (Rangi 
'Hiroa), 350. 


patungaro technique (Rangi Hiroa), 354. 
paua, composition (Malcolm and Hamilton), 
377. 

Pearse, A. S., food of trout (Phillipps), 388. 
Pecten aff. serins Hutt, occ. (Marsh. A Murd.), 
156. 

- beelhami Hutt., occ. Target Gullv (Finlay), 

496. 

- burnetti Zitt, a Ohbmys (Finlay). 497. 

- rhathamensis See CMamys chathamensis. 

- hiUrhinsoni Hutt., occ. Target Gully (Fin¬ 
lay), 496. 

- huttoni Park, occ. Awamoa (Finlay), 511; 

Pukeuri, 508. 

- radiatvs Hutt., a Chlamys (Finlay), 407. 

pedinata , A bits, 
pedestris , OynopUstia. 

Peel Forest, ferns (Holloway), 78. 

-Mount, climate (Holloway), 76. 

Poka te Makarini, koauav from leg-bone of 
(Andersen), 695. 

Pelew isldR., geol. phases (Benson), 113. 
Pdicaria Gray, syn. 169. 

-See Struthioforia ( Pelicaria ) obtsa. 

pcltatum , Hymenophyllum. 

Penoarrow, early report on light (Baillie), 706; 

change to fixed light, 708. 
penna marina , Blechnnm. 
jwmalula, Plumubria. 
pennigera, Dryoptms. 
pentagonalis , Orthophragmina. 

Peniellina. See Miliiob (Peniellina). 
Pcrcidarum. See Otolithus (Percidarum). 
perennans, Vsttiago. 

Periderminm Chev., in key (Cunningham), 32. 
-syn., 25. 

- Ixmcis Arth., syn., 29. 

Perigonimus sp. Hartlaub, occ. (Bale), 227. 
Perisphindes , occ. (Benson), 116. 

Berissectis , strigil (Philpott), 218. 
perissapa. Xeptirvla. 

Berissoptera waiparaensis (Hector) O. Wilck., 
(Wilokens), 541. 
perplexa, Cerithidea. 

i- RiMoina. 

perplexans, Pucci nin. 
perplexum , Ataxocerithium. 
perpusilla , Aspervla. 

Persedania ewingii Westw., strigil, fig. (Philpott), 

221 . 

- similis n. sp. (Philpott), 207. 

persicina, CordaUa. 

- Tvbercularia. 

- Tubtrculina. 

persistent, Puccina. 
perspetsa , Rhathamidis. 
pes-Mruthiocatneli , Mnrex. 

Petane, Maruiwi at (Andersen), 696. 
petUia, Danaida chrysippusu 
pdiolala , Celmisia. 
pdicdalae, Aeridium Celmisiae -. 

Petrie, D., Hector award (Inst.)/758. 

Petriei, Aecidium Celmisiae -. 

- Celmisia. 

- Deycuxia. 

pezixoides, Cyaihus . 

Pfeifer, W„ iron in plants (Aston), 721 
pfeffcri, Skenella. 
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Phalium labiaium (Perry), validity of name 
(Finlay), 624. 

-subap. pyrutn (Lamk.) should have 

spec, rank (Finlay), 624. 

— pyrutn (Lamk.), idcnt. (Finlay), 606-7. 
Phtnatoma n. gen. (Finlay), 616. 

PkUine conatricta M. Sc 8., ore. Pukeuri (Finlay), 
608. 

Philippine Arohipel., trend lines (Benson), 103. 
Philocryptica polypodu Watt, with pis. (Watt), 
336. 

Philorheithoua Hare, syn., 303. 

Phdorheithrua Hare, mow. annul., with furs. 
(Tillyard), 303-4. 

- agilia (Hudson), with pi. and figs. (Tillyard), 

304-6. 

- lacuatris n. sp., with pi. (Tillyard), 305 6. 

Philpott, A., genitalia, specific importance, 063. 
pkilpoUi , llydropsyche. 

- Molophilua. 

PhilpoUia iridoxa Mcyr., syn., 327. 

Pkippaia gibboaa (Kars), mouth • part* like 
Tetradeion crassum (Chilton), 031. 
phot nitons, Lytocarpua. 

Pkoladomya ntozdanica Hutt., occ. Pukeuri 
(Finlay), 608. 

Pkoma Filum Fr., syn., 48 
Phormii, Undo. 

Phormium Colenaoi Hook, f., host of Uredo 
Phormii (Cunningham), 43. 

- tenax Font., hah. of UHarus atlcinaoni 

(Myers), 325. 

-host of Undo Phormii (Cunningham), 

43. 

Phragmidae, characters (Cunningham), 14. 
Phragmidium Link., characters (Cunningham), 
14,15. 

-, Caeoma in cycle of (Cunningham), 32. 

- Acatnae n. sp., with fig. and pi. (Cunning¬ 
ham), 18, 51; in key, 15. 

- disciflorum James, syn., 10. 

- longisaimum of Thuemen (Cunningham), 24. 

- mucronatum Schlcehtendal, with fig. (Cun¬ 
ningham), 10; in key, 15. 

- noim-nlandiae n. sp., with fig. and pi. 

(Cunningham), 18, 51; in key, 16. 

-, Darluca Filum parasitic on (Cunning¬ 
ham), 48. 

- cMongum Bon., syn., 16. 

- obtuaatum Schmidt, Byn., 19. 

- PoUntiUae P. Kars ten, with fig. and pi. 

(Cunningham), 19; in key, 15. 

-, Darluca Filum parasitic on (Cun¬ 
ningham), 48. 

- Rosat-pimpindlifolia* Diet, syn., 16. 

— Roaarum Tel, syn., 16. 

— auhcorticinum Wink, syn., 10. 

— auhaimilt n. sp., with fig. (Cunningham), 
20,52; in key, 15. 

Phragmopeora Magn., syn., 29. 

Phthorimaea heteroapora n. sp. (Meyrick), 204. 
PhyUachne Colenaoi Bersgr. (— HetophyUum 
Colenaoi Hook, f.), host m Aecidium monocyat it 
(Cunningham), 47. 

Phyaieulus. See also Otolithua {Phyaiculita). 

- bacchm Forster, similar to Otcliihua 

(Pkyamlua) bioaudatus (Frost), 609. 


Phyaonema Lev., syn., 26. 

Phytomyza albiceps Mg., does not pupate in mine 
(Watt), 687. 

-should be P. airicomia (Watt), 687. 

- airicomia Mg., oee. in Europe* (Watt), 687. 

pictu, LepMhyra. 
pictum, Epilobium. 

pig, rate of growth, and diet needed (Aston), 
722. 

piloaa, Acaena Sanguiaorbae var. 

- Danthonia. 

pilot, first Govt, appt., Wellington (Boillie), 706. 
piluliformia, Sorosporium. 
pimpineUifoliae , Phuujmidiutn, limit-. 

Pines, Isle of, coral-limestone (Benson), 126. 
pingao. See Snrpua frondosua. 
pingue, Linemtra. 

- Riaaoa. 

“ pining ** in sheep (Aston), 723. 

Pinna diatana Hutton, with pi. (Murdoch), 168. 

- lata Hutton, with pi. (Murdoch), 167. 

- plicata Hutt., a fucoid (Murdoch), 167. 

Pintsch oil, analysis (Finlay), 444. 

Piroutet, M., New Caledonia, geol. (Benson), 
124. 

Ptaania drewi Hutton, syn., 198. 
piaaniopais , A norhia. 

Pittoaporum pntulum Hook, f., juvenile state 
not yet described (Petrie), 96. 

- Turntri n. sp. (Petrie), 96. 

piupiu ohi, technique (Rangi Hiroa), 363. 
Placunanomia zelandica (Gray), ident. (Finlay), 
606-6. 

plaitwork, Maori (Rangi Hiroa), 344. 

Planet Deep (Benson), 123. 
planifrona, Paranfphmpa. 
planiapirua, Poltntcea. 
planiautvralia, Xutica. 

Plantaginaceae, hosts of Aecidium Plantaginia- 
rariac (Cunningham), 30 
PlanUigtnia-mruif, Aeridium. 

Pluntago apalhuUUa Hook, f., host of Aecidium 
Plantaginia-variae. 

-not on Banks Pen. (Laing & Wall), 

444. 

plant-hoppers (Cixiidao) (Myers), 316-26. 
plan u a n. var. nome-zetlniuiine, Otolithua (Rnni - 
ctpa). 

plaitaaa, Callochiton. 

Platt, J. T., ship-Rignals (Baillie), 704. 
Platyptilia ferruginea Philp., first male record 
(Philpott), 209. 
plebeiana, Croeiiloaana. 

Pleistocene glaciation, Abbotsford (Park), 699. 
Plesiotrikm dan nanti Tate, resemb. to Cymalium 
spp. (Finlay), 469. 

Plturococcus, trout-food (Phillipps), 382. 
Pkurodon maorianva Hedley, occ. Ardgowan 
(Finlay), 510; Target Gully, 496, 

Pkuromeria. .See VenericardiafPkuromeria) mar- 
shalli. 

Pleuronectidarum. See Otolithua (PkwmtcU- 
datum). 

Pleurotoma albula Hutt., assoc, with CryplomtUa 
(Finlay), 516. w , 

- alia Harris, type of Paraeyrtnx (Finlay), 

514. 



864 


General Index . 


Plsnrokma novas-tdandiae Reeve, type of 
Phenatoma (Finley), 516. 

- dagomsU 0. Wilck. (Wilokens), 541. 

- subalbula Murd„ msoo. with CryptomeUa 

(Finley), 516. 
plicata, Pinna, 

Plimmer, J., “Noah’* Ark ” (BaUlie), 709. 
Plimmer’s Wharf (B&illie), 710. 

Plowright, C. B., Tuberculina persidna, ooc. 
(Cunningham), 50. 

- Uroeystis Anemones, infection by (Cun¬ 
ningham), 490. 
plumbea, Nidularia, 
ptvmooa , AglaopHenia, 

Fhtmularia aglaophenoides v. Londenfield, same 
as P, setaesa (Bale), 254. 

- banksii Gray, ayn., 263. 

- banksii Hutton (not Gray), ayn., 257. 

- buski, reaembl of Thecocaulvs keterogona 

(Bale), 256. 

- califomica Marktanner-Turneretecher, same 

aa P. setacea (Bale), 253. 

- oorrugata Nutting, ayn., 252. 

- formosa Busk, ayn., 261. 

- Huttoni Coughtrey, ayn., 257. 

- incisa Coughtrey, affin. to Halicornaria 

rostrata (Bale), 265. 

-ayn., 257. 

- lagenifera Allman, rel. to P. setacea , Ac. 

(Bale), 253. 

- multinoda Allman, diff. from P. setacea 

(Bale). 253. 

-ayn., 252. 

- palmeri Nutting, ayn , 252. 

- pennatula Hutton (not Ellis and Solander), 

ayn., 257. 

- setaesa (Ellia). with fig. (Bale), 252-53. 

- setaesa Lamarck, ayn., 252. 

-var. opima n. var., with fig. (Bale), 

253, 254. 

- tripartita v. Lendenfeld, ayn., 252. 

- turgida Bale, ayn., 252. 

- wattsi Bale, with fig. (Bale), 254-55. 

Plumulariidae (Bale), 252. 

Poa anceps Font.ooc. Banka Pen. (Laing k 
Well), 440. 

— aquatica L., host of Puccinia graminis 
(Cunningham), 394. 

- Kirkti Buoh., ooc. Banka Pen. (Laing k 

Well), 440. 

■— Lindsayi Hook, f., oco. Banks Pen. (Laing 
k Well), 440. 

Poeoeae, hosts of Puccinia Elymi (Cunning- 
hem), 2. 

Poos, Urmyces. 

Poorum, Ustilago, 

Podooarpus Hauli T. Kirk, in Westland (Hollo¬ 
way), 72. 

- spicatus R. Br., used for making war-gong 

(Andersen), 690; for making pakuru , 691. 

—— Mara A. Cunn., used for making war-gong 
(Andersen), 690. 

Podocystis fr„ ayn., 26. 

- Lini Fr., ayn., 27. 

Podosporium Lev., ayn., 26. 

—— Lini Lev., ayn., 27. 

Poekfllopteridae, inoL of Aba and Agandecca by 
Kifkaldy (Myera), 321 note. 


Pohue, Te, Maruiwi perished at (Andersen), 696. 
Palinices Montfort See Ubesr Humphreys. 

- amphiatus Bertram, ident. with Uber 

kaawaensis (Marwick), 566. 

- ampHialus Sut., ayn., 552, 569, 571. 

- ampHialus Watson, ayn., 452,570. 

- cattosus (Hutt.), ayn., 561. 

- gibbosus (Hutt), ayn., 560. 

- gibbosus But, ayn., 562,568,567. 

- huttoni Sut, ayn., 555, 564. 

- intracrassus Finlay, ayn., 561. 

- lasvis (Hutt.), ayn., 575. 

- ovatus Sut., ayn., 555, 563, 567. 

- planispirus Suter (** Natica suteri Mar¬ 
wick), type (Marwiok), 563. 

— —-ayn., 555. 

- pseudovitreus n. ap., with pL (Finlay), 452. 

- vitreus (Hutt.) (» P. ampHUus Wats.), reL 

to P. pseudovitreus (Finlay), 452. 

-not at Target Gully (Finlay), 504-5. 

-syn., 670. 

- (Buspira) cinctus (Hutton), ayn., 574. 

- (Mamma) ovatus (Hutton), ayn., 567. 

- (Neverita) sagenus Sut, ayn., 563. 

politus, Oirculus. 

- Elachorbis . 

Pollanisus, no atrigil (Philpott), 220. 

Pollenia Rob.-Deav., in key (Mallooh), 636. 

- Jumosum (Hutton), common (Mallooh), 639. 

Pollia cotnpacta (Sut), ooc. Ardgowan (Finlay), 
510. 

-varying form (Finlay), 507. 

Polycentropidae, in table (Tillyaid), 285. 
Pdycystis Lev., ayn., 429. 

- Hold Weatnd., ayn., 427, 

Polygonaceae, hosts of Puccinia tiritea (Cun* 
ningham), 394. 

- Sphacelotkeca (Cunningham), 423. 

- Ustilago (Cunningham), 404. 

Polygonum cinense , host of Elateromyces Trsubii 
(Cunningham), 416. 

- prostratum (» P. serrulatvm). 

- semdatum Lag., host of Sphaedothsca 

Hydropiperis (Cunningham), 423. 

Pclymoria nigrocincta (Edwards), deac. of female, 
with fig. (Alexander), 653. 

Polynices Kuttoni v. Iher., ayn., 560. 
polypUura, LioteUa. 

Polypodiaceae, hosts of MUesina Histiopteridis 
(Cunningham), 31. 
pdypodii, Home' 


PHUocryptica . 

Polypodium BiUardim (Willd.) C. Chr., ooc. 
(HoE©way), 74. 

- Cunnlnghamii Hook., oco. Banks Pen. 

(Laing k WaH) 440. 

- grammitidis R. Br., ooc. (Holloway), 78. 

- serpens m Cydophorus serpens, 

^ypodfum-moth. See PHUocryptica pdypodii, 
Pdystichum capsnss J. Sm., ooc. Banks Pen, 
(Laing k Wall), 440. 

- vestitum (Font f.) PresL, ooc. (Hoikway), 

74, 88. 

polysutgata, Estea. 
poiyvincta , Lironoba. 
pdytonias, SertulareUa, 

Ponera castaneatt assoc, with OUarus opposUus 
(Hudson), 343. 
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pontis, Ubcr (Neveriki). 

Poperang laid., gool. (Benson), 121. 
poporokaiwhiri. See Hedyrarya urborea. 
population, Maori (llangi Hiroa), 363. 

Pora Taki, bcIIpt of putorino (Anderson), 693. 

Portia , strigil (Philpott), 220. 

porera used aa Kails (Rangi Hiroa), 301. 

Porina, strigil (Philpott), 217, 218. 

- dinodm Meyr., strigil (Philpott), 218. 

- jocosa Meyr., strigil, pL (Philpott), face 

p. 224. 

- signata Walk., strigil, tig. (Philpott), 217. 

poro, toggle for Huto (Andersen), 094. 
poro-U>roa, toggle (Andersen), 095. 

Porthesia , strigil (Philpott), 220. 

Portulaoeae, hosts of Soroaporiutn (Cunning¬ 
ham), 427. 

porutu, musical instrument (Andersen), 094. 
post - Tertiary history of N.Z. (Henderson), 
680-99. 

PotamogeUm Cheesetaanii , trout-food (Phillipps), 
382, 380. 

Potamopyrgus , trout-food (Phillips), 382. 

- badia Gould, ooc. as semi-fossil (Finlay), 

491. 

- speleua (Frauenfeld), sub-fossil oco. (Fin¬ 
lay), 492. 

PotentiUae, Phragmidium. 

- Caeama. 

- Puccinia. 

-- Uredo . 

Potsdamhafon. See Monumbo. 

Potter, A. A., and Coons, G. W., diff. in TtiUlia 
Tritici and T. levis (Cunningham), 420. 

Potts, T. H., UymenophyUum Mulimjii, oco. 
83. 

powraba, a bait-rest (Rangi Hiroa), 360. 

Poverty Bay Institute no longer incorporated 
(Inst.), 753. 

powuwai , fire-fan (Rangi Hiroa), 364. 
powhiri , fire-fan (Rangi Hiroa), 354. 
praeconeors, Nulica. 
praecureorius, Actaeon. 
praUi, Orthophragmina. 
precipice of 10,000 ft. (Benson), 118. 
prehistoric people, names of (Anderson), 096. 
Prenaater cf. otpinua , occ. (Benson), 125 note. 
Prico’s Valley, forest (Laing & Wall), 438. 

Prime, in key (Finlay), 403. 

- retiolum Hodloy, occ. (Finlay), 402, 617. 

-in key (Finlay), 464. 

prisca, NotoaeUa. 

- SulconoGea. 

- TurboniUa. 

-subep. paroeoa, Notoaetia. 

prismaiomrpus, Juncus, 
pristis, ldia. 

- Jdiella. 

problematicus, Sigarstua. 

Probolium miersii Chilton, syn., 270. 

Procordulia smiihii, trout-fool (Phillipps), 386. 
progama, NepUcvta. 
progonopsis, Neplicula. 
propeovatus, Uber. 

property-list, from research grants (Inst.), 770. 
prortpsns, Cdmisia. 
prospidsns, Atomatricha. 

28—Trans. 


Protormlia alnUi Sut. should be P. patula (Hutt.) p 
(Finlay), 498. 

- pulrhella (Gray), occ. Ardgowan (Finlay), 

510; Awamoa, 511. 

- sera Hutt., prob. a syn. of P. jtutula (Hutt.), 

(Finlay), 498. 

ProkMium apeighti (Trochmann sp.) (Wilckeiis), 
541. 


Prntosynaema quaeatunsa n. sp. (Mojriok), 205. 
protozoa, fish-foods (Phillipps), 388 
prntranaennn , Simula. 
proverb, Maori. Soo Maori provorb. 
proverbial saying, Maori (fcangi Hiroa), 354. 

Panmmobin should 1 m* (Uiri (Finlay), 497. 

— lineohita Grey, occ. (Marsh. & Murd.), 150. 
paeudo-australia, A nr ilia. 
jMtudo'Cyptrua, ( ' arex . 

Paeudoliotia imperforata Sut., a Co Unniata (Fin¬ 
lay), 497. 

Paeitdopanax feror T. Kiik, on Banks Pen. 

(Laing & Wall), 498. 
paeudorugala , Odnatomia. 

- Pyrgulina. . 

Pseudotoma Bell, rejectn. of name (Finlay), 515. 

- escavata (Sut.) \Bathytoma\, occ. Ardgowan 

(Finlay), 510. 

- svteri Cossm. [Baihytoma sulcata], occ. 

Pukeuri (Finlay). 598. 
paeudouitreua, Poliniccs. 

- LJber (Enapirn). 

paeutea , Venerirardia. 

Psifochorema McL., in key, &c. (Tillyard), 280, 
287. 

— - confusum Mc.L., female-wing venat. (Till¬ 
yard), 288. 

- mimicum McL., genotype (Tillyard), 288. 

Pailotum triquetrum Nw., occ. (Holloway), 89. 
Pteria inciaa. See UiuUopterta meiaa. 

- tremula R. Br., occ. Bunkh Pen. (Idling & 

Wall), 440. 

Pteronotus mujaai (Crosse) [ M tircc], ixt. Ard- 
gowau (Finlay), 510. 

Ptychotrorlua , doubtful classific. (Finlay), 499. 
- nodosnliratus Sut. not oongon. with P. 


with P. 


pukeurienaia Sut. (Finlay), 500. 

- pukeurienaia Sut. not congou. 

nndoaoliralua Sut. (Fiulay), 500. 

-should be named Rrocchiim pukeuri - 

tnaia (Sut.) (Finlay). 501. 

-type of n. gen. Jngliaella (Finlay), 513. 

- tonuilimtuM Sut.. column. with Bela infdix 


Sut., &c. (Finlay). 499. 

-typo of Rugobrhi (Finlay), 514. 

-— - tenuilirata. Sec Bela ten uiliraia. 
pubens , Epilobium. 

Publication Committee. See N.Z. Institute, 
publications fund, momberH circularized (Inst.), 


733. 

-of Inst. See N.Z. Institute. 

Puccinia on Angelica and Anisofotne (Cunning¬ 
ham), 0. 

— Actaeae-Agmpyri Ed. Fisoh., s.vn., 1. 

— - Actaeae-Elymi Mayor, Byn., 1. 

- - adapnaa Diet, et Holw., syn., 1. 

_ _ Agropyri Ell. et Ev., syn., 1. 

— agropyrina EriksB., syn., 1. 

_Arthur’s classifio, (Cunningham), 2. 
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PuceMa AgrorUdie Plowr., syn., 1. 

- alternant Arth., syn., 1. 

— Anieotominis n. sp., with fig. (Cunningham), 
4,12* 

- AquUegiae Lagerh., svn., 1. 

- Aeperulae-odcratae Wurth, occ. (Cunning¬ 
ham), 7. 

- Caricis Sohroet., add. host (Cunningham), 

304. 

— -, Darluca Filum parasitio on (Cun¬ 

ningham), 48. 

- Cdakovskyana Bubak, occ. (Cunningham), 

7. 

- Celmisiae n. sp., with figs. (Cunningham), 

8,13. 

- chondroderma Lindr., syn., 7. 

- Chrysanthemi Kozo, Darluca Filum para¬ 
sitic on (Cunningham), 48. 

- cinerca Arth., syn., 1. 

- Clematidis Lagerh., syn., 1. 

- compacta Berk., syn., 48. 

- Copromae Cke., Darluca Filum parasitic 

on (Cunningham), 48. 

- cuniculi G. H. Cunn. possible occ. (Cun¬ 
ningham), 40. 

- difformis K. et 8., occ. (Cunningham), 7. 

- dteperea Erikas, et Henn. inclusion of P. 

agropyrin a and P. triticina (Cunningham), 2. 

- Elymi Weetendorp, with fig. (Cunning¬ 
ham), 1. 

-, Darluca Filum parasitic on (Cun¬ 
ningham), 48. 

- Euphrasiana n. *p., with fig. (Cunning¬ 
ham), 0, 12. 

- fodiens G. H. Cunn., add. host. (Cunning¬ 
ham), 305. 

-characteristics (Cunningham), 0. 

- Foyana n. sp., with fig. (Cunningham), 3, 

10 . 

- Oalii Sohw., syn., 7. 

- Qaliorum Link., syn., 7. 

- graminis Pers., add. hosts (Cunningham), 

304. 

- heketara n. sp., with fig. (Cunningham), 

303, 806. 

—— Hierockloae S. Ito differs from Undo 
karctu (Cunningham), 41. 

- Hoheriae G. H. Cunn. is P . Hoheriae 

Wakef. (Cunningham), 305. 

- Hoheriac Wakef., Darluca Filum parasitic 

on (Cunningham), 48. 

- Uydrocotvlea Cke., Darluca Filum parasitic 

on (Cunningham), 48. 

- juncophyla Cke. et Mass., Darluca Filum 

paiwtio on (Cunningham), 48. 

— ■ Magnusiana Koera., aeoidium of Aecidium 
Ranunculacearum in cycle of (Cunningham), 
34, 

- mmourieneis Arth., syn., 1. 

- Morrieoni MoAlp., Darluca Filum para¬ 
sitic on (Cunningham), 48. 

- namua n. sp., with fig. and pi (Cunning¬ 
ham), 3,11. 

- ncvae-uUmdiac G. H. Cunn., add. hosts 

(Cunningham), 305. 

- nomulandica Bubak, occ. (Cunningham), 

46. 

- otliterata Arth., syn., 1. 


Puccinia Oliganihae MoAlp., occ. (Cunning* 
ham), 8. 

—— Panicularim Arth., syn., 1. 

- perpUxanr Plowr., syn., 1. 

- persistent Plowr., syn., 1. 

- Plagianthi Me Alp., Darluca Filum para¬ 
sitic on (Cunningham), 48. 

- Poarum Niels., Darluca Filum parasitic on 

(Cunningham), 48. 

- PotentiUae Pers., syn., 10. 

- pulvtrulenia Qrev., add. hosts (Cunning¬ 
ham), 395. 

-, Darluca Filum parasitio on (Cun¬ 
ningham), 48. 

- punctata Link., with fig. (Cunningham), 7. 

- 1 Darluca Filum parasitio on (Cun¬ 
ningham), 48. 

- Rosas Sohum., syn., 16. 

Sonchi Roberge, with fig. (Cunningham), 10. 
- tiritca G. H. Cunn., add. host (Cunning¬ 
ham), 304. 

- tomipam Trel., syn., 1. 

- triarticulala Berk, et Curt., syn., 1. 

- triticina Erikss., Arthur's olassifio. (Cun¬ 
ningham), 2. 

-syn., 1. 

- Triticorum syn., 1. 

- Unciniarum Diet, et Neg., add. host (Cun¬ 
ningham), 394. 

- Darluca Filum parasitic on (Cun¬ 
ningham), 48. 

- Valantiae. Pers., occ. (Cunningham), 7. ’ 

- Wahlcnbergiae n. sp., with fig. (Cunning¬ 
ham), 8, 13. 

- whakatipu n. sp., with fig. (Cunningham), 

4, 11. 

-, Darluca Filum parasitio on (Cun¬ 
ningham), 48. 

- wyomensis Arth., svn., 1. 

Pucoiniaoeae, olassifio. (Cunningham), 14. 

-hosts of Undo (Cunningham), 40. 

Pucdniastrum Otth., oharaot. (Cunningham), 20; 
in key, 26. 

- Abieti-Ohamaenerii Kleb., syn., 30. 

- Epilobii Otth., syn., 30. 

- pushdatum Diefcel, with fig. (Cunningham), 

30. 

Pugnettus tnarshatti Treohmann, similarity to 
Monalaria minor (Marwick), 170. 

-See also Conchothyra marshaUi . 

pukaea. See pumoana. > 

Pnkekahu, fight at (Andersen), 605* 

Pukeuri fossil-beds (Finlay), 507,508. 
pukeurien&is, Brocckina. 

- Brookula. 

- Linemens. 

- Otolithus (MerlucciusJ . 

- Ptuchatracfm 

- Uber (Euspira). 

pulchdla, Dynamena. 

- Libelhda. 

- Pyenocentrodss. 

pulckerrimum, HymenophyUum . 
pulcherrmus, Molophilus , 
pulchra , VominrMa. 
pulverulenta, Puccinia. 
pumice soils, iron in (Aston), 720, 
purn&a, Corbula . 
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pumiloidts, Sertularia, 

pumoana, used by crier (Andersen), 089; historic 
instruments, and sound of, 090. 
punctata, Puccinia. 
punotatem, Dicaeotna. 
punctimargo, Cixius. 


1 Jiiver, gool. (Benson), 310, 120. 
purpurea, Sertularella. 
pusto, Cyathus. 
pustulate, Melampwra. 

- Undo. 


pustulatum , Pucciniustrum. 
putara, construction and sound (Anderson), 
698-97. 


putatara. Bee putara. 

putetere. Bee putara. 

Putauaki (Mount Bdgoumbe), wars at (Ander¬ 
sen), 096. 

putonno, music of (Anderson), 693. 

puwhawhango , in song (Andersen), 699. 

PycnocerUria MoL., affin. to Pycnocentrodcs Till- 
yard (Tillyard), 307-8. 

- evecte McL., wing-venat., fig. (Tillyard), 

308. 

Pycnocentrodes n. g., with fig. (Tillyard), 307-8. 

- chiltoni n. Bp., with pi. and figs. (Tillyard), 

308-9. 

- hamtitoni n. sp., with pi. and fig. (Tillyard), 

311. 


- olingoides n. sp., with pi. and figs. (Till¬ 
yard), 310. 

- pulchella n. sp., with figs. (Tillyard), 308, 

310. 

pygmaea, Sertularella 
pygmaeum, BulbophyUum. 
pyra, Cassidea. 

Pyraloidea, strigil, with figs. (Philpott), 219. 
pyramidalc, Ataxocerithium. 

-subsp. robustem, Ataxocerithium. 

Pyrgotempros. See Turbonilta (Pyrgotampro*) 
Pyrgutina pseudorugata (M. & M.), occ. Awamoa 
(Finlay), 511. 

Pyronate festiva, trout-food (Phillipps), 385. 
pyrum, Phalium. 

— Phalium labiatum subsp. 


quadricingulatem, Ataxocerithium. 
quadridens , Sertularella. 

- Thuiaria. 

quadrijuga, Sabatinca. 
quadnmaculatus, Calliphora. 
quaesteoea, Protosynaema. 

” Queen of the Avon,” first overseas vessel at 
Queen's Wharf, Wellington (Baillie), 717. 

”Queen's Bond,” or “Queen's Warehouse,” 
Wellington (Baillie), 717. 

QueenVWharf, Wellington (Baillie), 715. 
Queensland ooastal shelf (Benson), 127. 
quirindus, Xymene. 
quoyana, OomintUa. 


ra, technique (Rangi Hiroa), 360, 
raHaU, Gymtium 
radiates, Vklasays. 


radiates, Pceten. 
radicis , Mmdus. 

“ Railroad,” Rakaia Gorge (Dobson & Speight), 
627. 


rainbow trout, food of (Phillipps), 388. 
rainfall. See meteorology, 
raised beaches, N.Z. post-Tertiary (Henderson), 
682-91. 

Rakaia Gorge, so-called “ Railroad ” (Dobson & 
Speight), 627. 

-Valley of tectonic origin (Speight), 630. 

ramosum, Syntheoium. 
ramutosa , Sertutaria. 

Ramu River, geol. (Benson), 114,117. 

Rangi Hiroa, To, playing of nose-flute (Ander¬ 
son), 694; it reo irirangt, 699. 
itangi-nui-te-Ao, in proverbial saying (Rangi 
Hiroa), 354. 

Rangitoto, climate and ferns (Holloway), 89. 
Ranireps . See Otddhus (Ranictpsl. 
Ranunculacoae, hosts of Aecidium otegenae (Cun¬ 
ningham), 33. 

- Puccinia Elymi (Cunningham), 1. 

- Puccinia Foyana (Cunningham), 2. 

- IJrocystis (Cunningham), 429. 

Ranunculacearum, Aecidium. 

Ranunculus depressus T. Kirk, host of Aecidium 
Ranunculacearum (('unningham), 34. 

- Enysi T. Kirk, host of Puccinia Foyana 

(Cunningham), 3. 

- geraniifoliis Hook, f., host of Aecidium 

Ranunculacearum (Cunningham), 34. 

- insignia Hook, f., host of Aecidium Ranun¬ 
culacearum (Cunningham), 34. 

- Urocyatis Anemones (Cunning¬ 


ham), 430. 

- LyaUii Hook, f., host of Aecidium Ranun¬ 
culacearum (Cunningham), 34. 

- niricola Hook., host of Aecidiu Ranun¬ 
culacearum (Cunningham), 34. 

- fxtehyrrhizus Hook, f., host of Aecidium 

Ranunculacearum (Cunningham), 34. 

- repens L., host of Aecidium Ranunculace¬ 
arum (Cunningham), 34. 

--infeotion experiments on (Cunning¬ 
ham), 430. 

Raoul, or Sunday laid., climate and veg. (Hollo¬ 
way), 89-90. 

R&paki, putarino from (Andersen), 693. 
raranga and wkiri, difference (Rangi Hiroa), 348. 
rarum, HymenophyUum , 
rata, southern. See Metrosideros lucida. 

11 Rattlesnake ” at Woffington (Baillie). 7001 
Raupo Ngaoheohe, Te, prehistoric tribe (Ander¬ 
sen), 696. 

roam, a flat plait (Rangi Hiroa), 350. 
Rauwenhoffi, Tdletia. 

Readeri, usUtego» 

reclamations! Wellington Harbour (Baillie), 710 
rectus, Otolithus (PercidarumJ. 
reddens , Hieroduoe. 

Reef ton, climate and vegetation (Holloway), 86 
refiexus, Rhmrus. 
regtes, Tunis 

Regulations Committee. See N.Z. Institute. 
Rehetaia mentioned (Rangi Hiroa), 354. 
rehu, calabash-trumpet (Andersen), 669. 
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remotifoliu*, Senecio. 
reniforme, Trichoma***, 
reniformis , Rochefortia. 

Rennell laid., geol. (Benson), 118, 123. 
reo irirangi, te, in song (Anderson), 699. 
repanda , Dicranomyia. 
repens, Ranunculus. 

Research Grant Committee. See N.Z. Institute, 
research grants, 1923 (Inst.), 790. 
research work, report for ten years ending 1923 
(Inst.), 766. 
reticulata , EucopeUa. 
retivlum, Priene. 
revolutnm , Cymatiwn. 

Rhagodia nutans R. Br., host of Uredo Rhagodiae 
(Cunningham), 43. 

Rhagodiae , Uredo. 

Rhapsa scotosialis Walk., strigil (Philpott), 220. 
Rhaihamictis n. g. (Moyrick), 662. 

- persperm n. sp. (Meyriok), 662. 

Rhipogonum scandens Font (supplejack) used 
for roria (Andersen), 689. 

Rhizorus rejfems (Hutt.) [ VolmMLu ), occ. Awa- 
moa (Finlay), 611; Pukeuri, 608. 
Rhyacophilidae, key, Ac. (Tillyard), 286-86. 
RhynchoneUa , occ. (Benson), 121. 

Rhyssoplax canaliculate (Q. A U.), occ. Dunedin 
(Finlay), 618. 

Ridley, 8. O., forms of Sertularia episcopus 
(Bale), 246. 
riyida, Rubus, 

Ringicula uniplicata Hutt., occ. Ardgowan (Fin¬ 
lay), 610; Pukeuri, 5^8. 

Ringiculidarum gen. et. sp. indot., with pi. 

(Wilokens), 642. 
riparia , Uncinia. 

Rissoa , application of name (Finlay), 480. 

-group, oharaot. (Finlay), 48i. 

- atomus iSuter, syn., 488. 

-j tUocincta Hedley and Pcttord, rel. to Line- 

mera (Finlay), 483 

- gradata Hutt., syn., 483, 484. 

- misera Desh., rel. to Rissoina perplexa 

(Finlay), 489. 

- nana (Lamk.), rol. to Rissoina perplexa 

(Finlay), 489. 

- pingue Webster, the only Reoent Linemera 

of N.Z. (Finlay), 483. 

- semisulcata Hutt., classifio. by M. A M. 

(Finlay), 480. 

- vam Hutt., syn. of Potatnopyrgus badia , 

and occ. (Finlay), 491. 

Rissoids, Tertiary (Finlay), 480. 

Rissoina group, oharaot. (Finlay), 482; in key, 
493. 

chathamensis (Hutt.), occ. (Finlay), 490. 

-in key (Finlay), 494. 

-..— rel, to R. perplexa (Finlay), 489. 

- emarginata (Hutt.), occ. (Finlay), 498. 

-syn., 490. 

- inca D T 0rb., in group (Finlay), 482. 

- obliquecostata M. A M., ooc. (Finlay), 480, 

490; in key, 494. 

— perplex a n. sp., with fig. (Finlay), 489; 
in key, 494. 

- rugubsa (Hutt.), syn., 490. 

- mm Hutt, ooc. Awamoa (Finlay), 611. 


Riverhead-Kaukapakapa dist., geol. (Bartrum), 
139. 

Rivers, W. H. R., causes of racial extinction 
(Rangi Hiroa), 309. 
riverionensis, Dardanula. 

Roberts, E., lighthouse planned by (Baillie), 
706, 707. 

Robertson's Wharf, Wellington (Baillie), 716. 
robini, Macoma , 
robusta t Bela. 

- Sertularella . 

robustum , Ataxocerdhium pyramidalt subsp. 
robustus, Xymne. 

Rochefortia reniformis Sut., occ. Taieri, Ac. (Fin¬ 
lay), 617. 

Rodway, F. A., on host of Aecidium inonocystis 
(Cunningham), 47. 

Roestdia , in key (Cunningham), 32. 
robe, foot-gear (Rangi Hiroa), 360. 

Rolfei, Rubus. 

Rongorongo and kuroara (Rangi Hiroa), 348. 
roria, proverb concerning (Andersen), 689 
sketch, 689. fele) 

Rosa Eglentaria Mill. (^ R. rubiginoea L.), h 
of Phragmidium mneronatum (Cunningham 
16. . 

- rubiginoea L. See R. Eglentaria. epis 

Rosaceae, hosts of Hamaspora acutissima (Cl 
ningham), 22. 

- Phragmidium mucronatum (Cunning¬ 
ham), 16. 

Rome., Aecidium. 

- Caeoma. 

- Puccinia. 

- Uredo. 

Rosae-centrifoliae, Uredo. 

Rosae-pimpindlifoliae , Phragmidium. 

Romrum , Phragmidium. 

Ross Sea. subsided region (Benson), 132. 
rostrata, Halicomia. 

Rostrupia Lager h., based on abnormal P. Elymi 
(C'unningham), 2. 

Rntalia, occ. (Bartrum), 149. 

Rotifera , trout-food (Phillipps), 382. 
ltotti, geol. (Benson), 103, 104,108. 

Rouffaer River, gool. phases (Benson), 114. 

Rubta oao, hosts of Aecidium hupiro (Cunning¬ 
ham), 36. 

- puccinia punctata (Cunningham), 7. 

rubicunda , Septa. 

rubiginoea , Rosa. ^ 

rubra, Festuca, 

- Tubidava. 

Rubus australis Forst. f., host of Hamaspora 
acutissima (Cunningham), 22. 

- mduccanus L., host of Hamaspora acutis¬ 
sima (Cunningham), 21. 

- rigida, host of Hamaspora longissima 

(Cunningham), 21. 

- Rolfei, host of Hamaspora acutissima 

(Cunningham), 21. 
rudis , Borsonia . 

- Mactra ovata var. 

rufa , AMelobia . 

- Onopkomyia. 

- (AstelobiaJ. 

rvfescens Hymenophymm. 
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rufifaciea, Chrysomyia. 
rufifrons, Cixius. 
ruApee, Cyathia. 

- Oyathus. 

rugala, Qdostomia. 
rugiepora , Nidula mirrocarpa var. 
Rugooela n. gen. (Finlay), 014. 
rugosa, Ketea. 

- Struthiolaria. 

rugulosa, Riseoina 
runt-fungi. Su Uredinales. 
rutidohmum, VeziUum. 


SabaHnca aemula n. sp., with fiars. (Philpott), 667. 
— aurantiaca n. sp., with tigs. (Philpott), 
668 . 

- chrysargyra Mcyr., strigil, fig. (Philpott), 

217. 

- quadrijuga Mevr., strigil, figs. (Philpott), 

* 217. 

Saocardo, P. A., bristles on spores of Darluca 
JjFUum (Cunningham), 49. 
gjZjtait, Qynoplistia. 

Polinices (Neverita). 

8%q 4 Vber. 

o|l Bank, stable portion of Pacific region 
^Jenson), 99. 

M, Maori, Ac. (Rangi Hiroa), 360-61. 

St. Matthias Tsld. (Mussau), geoi. (Benson), 121. i 
8t. Oswald, Lord, collection (Andersen), 693. 
8almo, trout-food (Phillipps), 382. 

- irideus, food of (Phillipps), 388. 

-stomach - contents (Phillipps), 383 

else?. 

Salvdinua fontinalis, food of (Phillips), 388. 
Samoan fly-whisk (Rangi Hiroa), 364-65. 

-Observatory. See N.Z. Inst. 8.0. Com¬ 
mittee. 

San Christoval, geol. (Benson), 121. 
sandals, Maori, technique (Rangi Hiroa), 357. 
Sandwich Islds. See feat*. 
sanguinolentum, HymenophyUum. 

Sanguieorbae , Acctena. 

-var. pilosa, Acaena. 

Santa Anna, geol. (Benson), 121. 

Saponariae, Sorosporium 
Saruvaged Range, geol. (Benson), 116,117. 
sativa, Arena . 
aaundersii, Seba. 

Savu, on geantioUnal ridge (Benson), 103. 
8emcava aretica (L.), occ. Pukeuri (Finlay), 509; 

Target Gully, 496. 
eaxoea* Xymatodoma, 
acabrum, Agropuron. 

- HyminophyUufn, 

Scalaria corulum (Hutt.) » Lissospira corulum 
(Hutt), (Finlay), 526. 
eoatodhm, Mactra. 
eoafjptue, Uber. 
ecandene, Mebetta. 

—* Lafoea. 

- Rhipogonum. 

*0arioeui, Unmyces. 

8chejfer* dieRma Font., ooc. (Holloway), 77. 
Sehimope fame var. laevigata Iredale, ooc. 
Taieri (Finlay), 517. 

29-Trans. 


Schietophkps albida Walk., strigil, fig. (Philpott), 
221, 222. 

Schitotricha in classific. (Bale), 252. 

Schoenus Uarsei Cheesem., host of Sorosporium 
mUdum (Cunningham), 429. 

Sohouten Tslds., geol. (Benson), 119, 120. 

Science Congress, 1926, meeting (InBt.), 776. 
Scirpi, UatUago. 

Scirpi-nodosi, Uredo . 

Scirpue antarciicu8 Linn., not on Banks Pen. 
(Laing A Wall), 444. 

- aucklandicus Boeck., occ. Banks Pen. 

(Laing A Wall), 444. 

- frondosus, used for belts (Rangi Hiroa), 

348. 

- inundatua Poir., host of Uredo Scirpi • 

nodosi (Cunningham), 42. 

- nodoeus Rottb., host of Sorosporium NeiUii 

(Cunningham), 428. 
aderotiformia , Ctntroctia. 

- UatUago. 

acobina, LepeieUa. 

Scoparia falsa n. sp. (Philpott), 208. 

- gracilis n. sp. (Philpott), 209. 

- para n. sp. (Philpott), 208. 

Scopelua. See Otdithua (Scopdua). 
acotoatalia , Rhapaa. 

Scrophularioceae, hosts of Puccinia Euphrastana 
(Cunningham), 6. 
acrupoaa, Tortrix. 

sculpta , OtolUhus (Oadus) degans var. 
sculptUia, Merdina. 
sculpturalm, Cymatium. 
scutulata, Struthiolaria. 

- Tylospxra. 

sea-bristlcB (Plumularia setaeea) (Bale), 252. 
sea-level in N.Z., post-Tertiary changes (Hender 
son), 580-99. 

sea-walls, Wellington (Baillie). 710. 

Seager’s Wharf, Wellington (Baillie), 715. 

Seba antarctica , form (Chilton), 269. 

- sounder six Stubbing, syn.. 269. 

- typira (Chilton), oco. (Chilton), 269. 

Secalis, Tilletia . 
sectus, Pecten. 
secunda , Aglaophenia. 
secundus , Hemicarpus. 

atgdimJUstSago. 

-var. Avenae , UatUago. 

-var. decipiens , Uredo. 

-var. Uordei, UatUago. 

-var. Hordei forma nuda, UatUago. 

-forma tecta, UatUago. 

-var. Tritici, UatUago. 

Sdaginopsie dichotoma Billard, sp., 237. 

— monififera (Hutton), oco. (Bale), 237. 
sdectum, CaUiostoma. 
adenitis, OracUaria. 

Sdidosma, strigil (Philpott), 224. 
adla, Orthophragmina. 

Selwyn, A., Wellington winds (Baillie), 702. 

-River rapids, Senonian fossils (Wilekens), 

539. 

aetniannularis, Danthonia. 

-var. nigricans, Danthonia . 

-var. setifolia, Danthonia. 
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semisulcata, Estea. 

- Riswa, 

semileres, Nuculana. 
semiundulata, Trigonia. 

Semo Buchanan White, charact. (Myers), 316, 
320. 

-in key (Myers), 317. 

- clypeatus Buchanan White, with pi. 

(Myers), 320-21. 

Nenecio btUidioides Hook, f., not the food-plant 
of NtpUrub erechtitus (formerly A\ tricentra) 
(Watt), 687. 

- Kir kit Hook, f., occ. (Holloway), 89. 

- Lyallii Hook, f., occ. Banks Pen. (Laing A 

Wall). 442. 

- Matthews it sp. nov. (Petrie), 434. 

■- remotifolius n. sp. (Petrie), 96. 

- remotifolius Bp. nov. (Petrie), 436. 

- Spedeni sp. nov. (Petrie). 434. 

senectus, Erato, 
senex, QaUodea. 
seniscvlus, CJber. 

Senonian, Tipper, fossils (Wilekeus), 539. 

Sepik River, geol. (Benson), 114, 117, 119. 
Sepmentum Hutton Pollen in Rob.-Desv. 

(Mailoch), 639. 

- demissum Hutt., syn., 639. 

— fumosum Hutt., syn., 639. 

Septa rubicunda perry, syn., 462. 
sera, Protocardia. 

Sericea spectans Guen., (Philpott), 211. 
Serioostomatidae, key, Ac. (Tillyard), 286, 307. 
Striola Lalandii (kingfish), food value (Malcolm 
and Hamilton), 376. 
serotina , LimnophileUa. 
serpens, Cydophorus. 

Serputa ouyenensis Chapman (Finlay), 449. 
Serpuhrbis sipho (Lamk.), occ. Awamoa (Finlav), 
511. 

Serranus. See OtolUhvs (Serranus). 
serrata, Aristotelia. 
serrulatum, Polygonum. 

SertulareUa angxdosa Bale, rlassific. (Bale), 240. 

- capUlaris Allman, svn., 239. 

- columnaria Briggs, occ. (Bale), 239. 

- craesiuscula n. sp., with fig. (Bale), 240. 

- edentula n. sp., with fig. (Bale), 237. 

- episcopus Allman, syn., 245. 

- fusiformis Hincks var. nana Hartlauh, 

syn., 227, 240. 

- indivisa, variation in form (Bale), 241. 

- Integra Allman, occ. (Bale), 242. 

- johnstoni Coughtrey, syn., 239. 

- johnstoni (Gray), occ. (Bale), 239. 

-— mediterranea Hartlaub, 8. polyzonias from 
Bass Strait related to (Bale), 242. 

- mierogna var. Lendenfeld, olassific. (Bale), 

240. 

—- minima , olassific. (Bale), 236. 

- polyzonias (Lin.), occ. (Bale), 242. 

- , S, simplex differs (Bale), 240. 

- purpurea Kirohenpauer, syn., 239. 

- pygmaea, olassific. (Bale), 239. 

- quadridens (Bale), occ. (Bale), 242. 

- quadridens Ritchie, syn., 242. 

- rotmsta Coughtrey, olassific. (Bale), 240. 

- , a renaming of 8 ♦ simplex (Bale), 227. 


SertulareUa simplex Coughtrey, 8. tendla in¬ 
cluded in (Bale), 227. 

-syn., 240. 

- simplex (Hutton), with fig. (Bale), 240. 

- soltdula Bale, occ. Ac. (Bale), 227. 

-and 5. craesiuscula n. sp. (Bale), 241. 

- soltdula Hartlaub, syn., 240. 

- subarticulata Briggs, syn., 242. 

- subarticulata (Coughtrey), occ. (Bale), 242. 

- tendla (Alder), identity (Bale), 227. 

- tenella Hartlaub, syn., 240. 

- tridentata Hartlaub, syn., 236. 

Sertularia australis (Kirohenpauer), dwarf form 
of 8. unguiculata (Bale), 248. 

,- bispinosa Billard, syn., 248. 

- bispinosa Farquhar, syn.. 248. 

- bispinosa (Gray), deso. (Bale), 248 

- crinis Allman, olassific. (Bale), 246. 

i-syn., 246. 

I- ddicatula Hutton, syn., 239. 

- degans Coaghtrey, syn., 251. 

- elongata Farquhar, svn., 252. 

- episcopus (Allman), desc. (Bale), 246. 

- fascicvlata (Kirohenpauer), desorip. (B^) 

246. 

- furcata Trask, ident. (Bale), 247. J 

- fusiformis Hutton, syn., 246. 

-? (non Hincks), ident. with 8. ^P w ‘ 

copus (Bale), 246. 1 

- huttoni Marktanner-Tumeretscher, syii'., 

262. 

- insignia Thompson, syn., 262. 

- johnstoni Gray, syn., 239. 

- longicosta Coughtrey, syn., 246. 

- mccaUumi (M. A T.), similarity to 8. epis¬ 
copus (Bale), 246. 

- macrocarpa Bale, similarity of 8. episcopus 

(Bale), 246. 

-minima Farquhar, syn., 248. 

I- minima Thompson, deso. (Bale), 248-49. 

- montiifera Hutton, syn., 237. 

I- opercutata Farquhar, syn., 246. 

- operculata Hartlaub, syn., 246. 

- opercutata Lin., synonyms of (Bale), 246 

- opercutata (f) Thompson, syn., 246. 

- orthogonia Busk., syn., 250. 

- pumiloides Bale, variety of 8 . minima 

(Bale), 249. 

- ramvlosa Coughtrey, olassific. (Bale), 246. 

-syn., 246. 

- setacea Linnd., syn., 262. 

- simplex Coughtrey, syn., 240. I 

- simplex Hutton, syn., 240. 

- subpinnata Hutton, syn., 239. 

- trispinosa Coughtrey, desc. (Bale), 248. 

- unguiculata Busk., ooo. (Bale), 248. 

- unguiculata Farquhar, syn., 248. 

- unUatmdis Allman, desc. (Bale), 248. 

Sertulariidae (Bale), 236. 
setacea, Aglaophenia. 

- CoraUina. 

- Plumvlaria . 

- Sertularia. 

— var. opma , Plumvlaria . 
setifolia, Danthonia semiannularis var. 
sehUosa, Nertera. 

Shag Point beds, age (Finlay), 440. 
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Stag Point, ago and fauna (Wili-kena), 544. 
Sharp, D., combing-organ of inoocts (Philpott), 
216< 

-wsol. of sympathy (Inst.), 728. 

sheep, and buBn sickness (Aston), 720. 
shell-characters, relative important* of (Mar¬ 
wick), 166. 

shell-nomenclature, Naticidae (Marwick), 548. 
Sherman, H. C., amount of iron needed by 
human being (Aston), 722. 
ahikokianue, Uromyces. 

shore-line of N.Z., post-Tertiary changes (Hen¬ 
derson), 580-99 

Shortland, K„ Maori sandals (Ramgi Hiroa). 358. 
Shortland, W., report on Wellington Harbour 
(Baillie), 702. 

Sigaretua carinatvs Hutt., syn., 578. 

- cinclus Hutt., syn., 574. 

- drtwi Murdoch, type (Marwick), 574 ; syn., 

576. 

- problematics Desh., type (Marwick). 577. 

- aubglobosva Nowerby, syn., 575. 

- unudulalue Hutt., syn., 575. 

- (Natecina) cinctus Hutt., syn., 574. 

signal-stations, Wellington (Baillie), 704. 
signate, Porina. 

Signeta flammeata Butl., strigil, tig. (Philpott), 
223. 

Micularia bilabiate (Ooughtray), with fig. (Bale), 
233. 

-c ampanukrte Bale, Byn., 234. 

- campanularia (v. Lendenfold), form of 

(Bale), 233, 234-35. 

silver southern-beech. See Xothofagua Men- 
neeii . 

Simoethis albifasciata n. sp. (Philpott), 213. 

- tiUyardi n. sp. (Philpott), 066-07. 

simile, Crucibulum. 
similis, Cyalhua. 

- Mneaarchaea. 

- Orthenchee. 

- Pcrsectania. 

- Struthiulariopeis. 

simplex, Laomedea . 

- Nucula, 

- Parascyphus. 

— Sertukrella . 

- Sertularia. 

- Thyroscyphus, 

atmpliceua, StomopUryx . 

Sinclairii , Celmisia. 

8inum Boltan (Marwick), 574; range, 540. 

-ooc. (Marsh. 4c Murd.), 156. 

- cariruttum (Hutt.), not at Target Gully 

(Finlay), 506. 

1 " syn., 588. 

- cinctum (Hutton), syn., 572, 

- dnetum Sut., syn., 575. 

- Jomicatum Suter, with pi. (Marwiok), 574; 

range, 548. 

- infirmum n. sp., with pi (Marwiok), 574. 

- miocaenicum (8ut.) # ooo. Awamoa (Finlay), 

511; Pukeuri, 509; Target Gully, 496. 

-syn., 575. 

- %nd%Uatum. 

- (Eunatecina) cinctum (Hutton), with pi. 

(Marwiok), 574. 


Sinum (Eunatecina) drtwi (Murdoch), syn. 
576. 

- elegant Sut., syn., 574. 

eipho, Serpulorbia, 

Siphonalia , name displaced (Finlay), 501. . 

- caudate (Q. A U.), a Verconella (Finlay), 

501. 

- conoidea (Zitt.)» an Aethocola (Finlay), 501. 

- coatela (Hutt.), an Atikocola (Finlay), 501. 

- dilate (Q. A G.), a Verconella (Finlay), 501. 

— dilatete (Q. A G.) should be VerconeEa 
adusta (Phil), (Finlay), 501. 

- excelsa Sut., a Verconella (Finlay), 501. 

- nodosa zitteli Sut., an Aethocola (Finlav), 

501. 

- subrejle lew (Sow.), a Verconella (Finlay), 501. 

“ Sir George Grey’s reclamation ” (Baillie), 711. 
SkeneUa group, charact. (Finlay), 482. 

-absent from N.Z. Tert. (Finlay), 482. 

- georgiana Pfr., in group (Finlay), 482. 

-p/c/JVri Sutor, occ. Taieri (Finlay), 517. 

Skinner, H. IX, Maori sandals (Rangi Hiroa), 357. 
Smith, H. Guthrie-, elected to fellowship (Inst.), 
775. 

Smith, S. P., Niuean belts (Hangi Hiroa), 350. 

-resol. of sympathy (InHt.), 728. 

Smith and To., ♦)., warehouse ovei “ Inconstant *' 
(Baillie), 709. 
srnUhii , Prncordulia. 
smut-control (Cunningham), 400. 
smut-spores, viability (Cunningham), 426. 
smuts of N.Z. (Cunningham), 397-133. 

Snow Mts., geol. phases (BcnBon), 113. 
sobrina, Leperina. 

soils producing bush sickness (Aston), 720. 
Solanderi , Nothofagua. 

Solandri, Carex. 

SolarieUa , species congeneric (Finlay), 520. 
Solecurtus benmni n. sp., with pi. (Finlay), 471, 
473. 

- chatomenais n. sp., with pi. (Finlav), 472, 

473. 

- evdutus n. sp, with pi (Finlay), 472, 473. 

- legrandi Tate, rel. to S. benmni and 8. 

evolntvs (Finlay), 472. 
aolida , Natica . 

- [Jrocystii . 

- Ustdago. 

sdidula , SertulareUa . 
aclidium, Dentelium. 

- Sorosporium. 

Solomon Islds., geol (Benson), 119, 120, 121. 
Somatochlora, trout-food (Philipps), 385. 

Somes Jsld. light erected (Baillie), 709. 

-stone used in reclamations (Baillie), 

712. 

Sonchi, Puccinia, 

Sonchus Tourn., food-plant of Phytomyza atri, 
comia (Watt), 687. 

- oleraceus L., host of Puccinia Sonchi (Cun 

ningham), 10. 

song, indefinite phrases of (Andersen), 697; 
length of lines and stanzas, 697-98; nomen 
olature, Maori, 698- 99. 

-sung to palcuru (Andersen), 692. 

Sophora tetraptera J. Miller. See Bdv'ardaia 
Mraptera . 
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Sophorae, Aecidium. 

Sophorae-Jlavescentis, Uromyces. 
Sophora+japonicae, Uromyces. 
soror , Bvttindla. 

— GylichneUa. 

Sorosporium, characters (Cunningham), 427. 

-in key (Cunningham), 403. 

- Neillji n. sp., with pi. and fig. (Cunning¬ 
ham), 428. 

- pttuliformia, diff. from S. NeiUii (Cun¬ 
ningham), 428. 

- Saponariae Rud., spore-formation on (Cun¬ 
ningham), 427. 

- solidum (Berkeley) MoAlpine, with fig. 

(Cunningham), 429. 

Southern Alps, southern bifurcation (Benson), 
129. 

southern-beech. See Nothofagus Menttesii. 
Southland rocks (Benson), 128, 129. 
southlandicus, Undo. 
sow-thistle. See Sonchus. 

Sparidarum. See Otolithus (Sparidarum). 
spam, Gdechia . 

Spatangus , oce. (Benson), 125 note. 
spathulata, Plantago. 
spatiosum , Cardium. 
spectabilis , Cebnisia. 
spectans , Sericea. 

Speden, J., growth of Veronica trifida (Petrie), 
437. 

Spedeni , Senecio. 
speighti , Anachis. 

- Callanaitis. 

- Chione . 

- Dalmasiceras. 

- Neritopsis. 

- Fratodolium. 


spekus, Fotamopyrgus. 
spengleri , Cymatium. 

Sphacdotheca , characters (Cunningham), 421. 

-m key (Cunningham), 403. 

-- Hydropiperis (Schumacher) de Bary, with 

fig. (Cunningham), 423. 

Sphaeria FUutn Biv.-Bern., syn., 48. 
tphaerococca, TiUetia . 

Sphingidae, strigil, with fig. and pi. (Philpott), 
222 . 

Sphinx convolvuli L., strigil, pi. (Philpott), face 
p. 224. 

splcate, Podoearpus 

spinach, food-plant of Uaplomyza chenopodii 
(Watt), 684. 
spinifera, Aethocoku 
- Struthiclaria . 

Spinijex hirsute Lab., host of Cintractia Spini - 
jtci* (Cunningham), 420. 

Spinifieis, Cintractia,* 

—■ UstUago. 

Spinks, W., wharfinger, Wellington (Baiilie)* 
717. 

sp*nosa, SUrutkkkria. 
spirals, Globisinvm. 
spiralis, AmpvJUna. 

- Fusions. 

spirata, Jfgdica. 

Spirifem disiuncta, See S. vemeulii. 

- vemsmt (S. dutfunda) , occ, (Benson), 106. 


Spmula aequilateralis (Desh.), occ. Awamoa (Via* 

squamosa, AdphyUa. 
staceyi, Leto. 
stadudis , Oassidsa . 

Standing Committee. flee N.Z. Inst. 

Stanley, E. R., Halmahera arc (Benson), 113. 

-N. Guinea, tectonics (Benson), 114 et sea. 

Statistics, Maori population (Rangi Hiroa), 
363-66, 371-74. 

Steinmann and Wilckens, characters of Strutkio- 
larella (Marwick), 104, 165,166. 
della, Orthophragmina. 

— PateUoidcn 


SitUaria media CyrilL, food-plant of Haplomyta 
chenopodii (Watt), 684. 
stellata, Orthophragmina. 
sUtnocerca, HydrobioseUa. 

Stmothoe adhaerens Chilton, syn., 270. 

- assimilis Ohevreux, syn., 270. 

- dollfusi Ohevreux, syn., 270. 

- miersii Stebbing, syn,, 270. 

- valida Dana, ooc. and form (Chilton), 270. 

- validus Dana, syn., 270. 

stercorea, Cyalhia. 

- Nidutaria. 


stercoreue, Cyathus. 

Stereotheca acanthostoma, similar to S. zdandica 
(Bale), 251. 

- elongata (Lamouroux) (Bale), 252. 

- button* (Marktanner-Tumeretscher), ooc. 

(Bale). 252. 

- zdandica (Gray), desc. (Bale), 251. 

Stewart laid., climate and ferns of (Holloway), 84. 

-deer (Inst.), 751; report on spread, 

755; control of, 758. 
stibarochila, Broobtla. 

Stichopsora Diet, syn., 25. 
stigma, Hydrobiosis. 
stinking-smut. See TiUetia levis. 

Stock, A., Wellington astronomical dock 
(Baillie), 705. 

Stokes, J. L., time-signals, Wellington (Baillie), 


Stomopteryx simplicaUa (Walk.), N.Z. ooc., with 
figs. (Philpott), 666. 

Stowell, H. See Hare Hongi. 
straminea, Struthiohria. 
stramineus , Murtx. 

- Struthiohria, 

strange*, Nucula. 

Streptochete n. sp., prob. a Valuta ( Finlayh 506. 
striaeformis, TiUetia. 

- UstUago . 

striata , AmpuUina. 

- BullineUa . 

- Crepidula. 

- Evame. 

- Onoba. 

striatula, Emarginuta, 

striate, Nummulitss 

stricken, Trichomanes. 

strigil of Leddontera (Philpott), 215-24. 

stryjuUda, MdUobathra . 

strtotaia, Mesalia, 

StruthUMUa Stain, & WOoL, in dsasifio. (Mar¬ 
wick), 161,162,161 
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StnUhMareUa nordenskjvUH Wilokens, with fig. 
uid pi. (Marwick), 165. 

- omata (Sowerby), with fig. (Maiwick), 

164-65. 

Struthiolaria Lamarck, in classifio. (Marwick). 
162, 174. 

— phytogeny (Marwick), 163. 

-subdivisions (Marwick), 166. 

- acuminata n. sp., with pL (Marwick), 185. 

-ally found in Wanganuian (Marwick), 

168. 

— : -stratigraphioal range (Marwick), 172. 

- ameghinoi von Ihering, with fig. and pl. y in 

classific. (Marwick), 164,165. 

- armata n. sp., with pL (Marwick), 183. 

-group diatf. (Marwick), 168. 

-stratigraphioal range (Marwick), 172. 

- australis Gmelin, syn., 187. 

- calcar Hutton, with pi. (Marwick), 176. 

-stra^grapSical range (Marwick), 172. 

— -occ. Ardgowan (Finlay), 510. 

- callosa n. sp., with pi. (Marwick), 182. 

--group diag. (Marwick), 168. 

-stratigrapnical range (Marwick), 172, 

- canalkuUita Zittcl, with pi. (Marwick), 184. 

-stratigraphioal range (Marwick), 172. 

- dnda Hutton, with pi. (Marwick), 178. 

-group diag. (Marwick), 168. 

-stratigrapnical range (Marwick), 172. 

-var. u Hutton, syn., 176. 

- cingvlata Zittcl, with pL (Marwick), 179. 

— -group diag. (Marwick), 168. 

-Btratigrapllcal range (Marwick), 172. 

-syn., 189. 

-subsp. monUifera Suter, syn., 186. 

--var. B Hutton, syn., 186. 

— concern n. sp., with pi. (Marwick), 188. 

-stratigraphioal range (Marwick), 172. 

- crtnulata Lamarck, syn., 187. 

- errata n. sp., with pi. (Marwick), 180. 

-group diag. (Marwick), 168. 

-stratigrapnical range (Marwick), 172. 

— fortis n. sp., with pi. (Marwick), 183. 
-group diag. (Marwick), 168. 

--stratigraphioal range (Marwick), 172. 

- fossa n. sp., with pi. (Marwick), 188, 189. 

— — stratigraphioal range (Marwick), 172. 
- firaseri Hector, syn., 181. 

- fraesri Hutton, with pL (Marwick), 181. 

— -group diag. (Marwick), 168. 

— — stntimphkal range (Marwick), 172. 
- gigat Sowerby, syn., 180. 

— inermis Sowerby, syn., 187. 

— lirata Tate, with fig. (Marwick), 163. 

- media n. sp., with pi. (Marwick), 187. 

-—— stratigraphioal range (Marwick), 172. 

- minor Marshall, syn., 174. 

r— niratitis (Smith), charact, with fig. (Mar- 
wick), 165. 

— monUifera Suter, with pi. (Marwick), 186. 

-stratigraphioal range (Marwick), 172. 

- nodosa Gray, syn., 180. 

- nodulosa Lamarck., syn., 180. 

- ohesa Hutton, with id. (Marwick), 184. 

— -. group diag. (Marwick), 184. 

'-4—-stratigraphioal range (Marwick), 172. 


StnUhudaria ohesa , occ., Awarnoa (Finlay), 511. 

- (Pelicariaj obesa Hutton, syn., 184. 

- papiUaria Gray, syn., 180. * 

- papillosa Martyn, syn., 181. 

- papulosa (Martyn), with pi. (Msrwick), 175, 

180. 

-— - devel. of shell, with fig. (Marwick), 

166, 167. 

-group diag. (Marwick), 168. 

-stratigrapnical range (Marwick), 172. 

- parva Suter, with pi. (Marwick), 187 

-stratigraphioal range (Marwick), 172. 

- rugosa n. sp., with pi. (Marwick), 189. 

-stratigraphioal range (Marwick), 172. 

- scutulata Deah., syn., 187. 

- spinifera n. sp., with pi. (Marwick), 177. 

-group diag. (Marwick), 168. 

-Btratigraphical lange (Marwick), 172. 

- spinosa Hector, with pi. and fig. (Marwick), 

167, 176, 177. 

-group diag. (Marwick), 168. 

-stratigrapnical range (Marwick), 172. 

-occ. Ardgowan (Finlay), 510. 

-occ. (Marsh. A Murd.), 156. 

- spinosa Hutton, syn., 178. 

- straminea Gmelin, syn., 180. 

- stramineus Woodward, syn,, 180. 

- subspinosa n. sp., with pi. (Marwick), 175, 

178. 

-devel. of Bhell, with fig. (Marwick), 

167. 

-group diag (Marwick), 168 

-stratigrsphical range (Marwick), 172. 

- subspinosa Marwick, occ. Ardgowan (Fin¬ 
lay), 510; Awamoa, 511; Pukeun, 509; 
Target Gully, 496. 

- sulcata Hector, syn., 185. 

- sulcata Hutton, syn., 184,185. 

- sulcata Jonas, syn., 180. 

- tricarinata lesson, with pi. (Marw’ok) 186. 

-stratigraphioal range i Marwiok), 172. 

- tubercvlata Hutton, with pi. (Marwiok), 

178. 

— -group diag. (Marwick), 168. 

-stratigraphioal range (Marwick), 172. 

-occ., Target Gully (Finlay), 496,502. 

-syn., 176. 

-subsp. concitina Suter, syn., 173. 

-claasific. (Marwick), 163. 

— vermis (Martyn), with pi. (Marwick), 187. 

-group (Marwick), 168, 170, 171. 

-protoconch, fig. (Marwick), 163. 

-stratigraphioal range (Marwick), 172. 

— — tricannata Lesson, syn., 186. 

- vernis not 8. vermis (Marwick), 169. 

-not syn. of Buccinum scutuktum 

(Marwick), 170. 

— xelandiae Marshall and Murdoch, with pi. 
(Marwiok), 185. 

— -stratigraphioal range (Marwick), 172, 

— sp. Zittel (Marwick), 182. 

Struthtolariidae Fischer (Marwiok), 161-90. 
Struthiolariopsu Wilokens, classinc. (Marwiok), 

161* 

- ferrieri (Phil.), fig. (Marwiok), 161. 

- simUis Wilokens, deso. and fig. (Marwiok), 

162. 
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Stuart and Co., A. P., building at Customhouse 
Quay, Wellington (Baillie), 719. 
stuchburyi, Chione. 

Stylidie&e. See Candolleaceae. 
suhatbula, Pleurotoma. 
subalta, Leucosyrim. 
suhantarcticus, Onithochiton . 
subarticulata, SertulareUa. 

- Thuiaria. 

sHbcattimorpha , Euthriu. 
subcorticinum, Phragmidium. 
aubdola , Carea. 

- Tortrix. 

subfatuus, Aphineurus (Nesormosia ). 
subflavescens, Notosetia. 
subglobomis, Sigaretus. 
suhlabiata , Crossed, 
sublaevis, Talopena. 
sublata, Natica. 
svbobUmga , Cytkerea. 
suhmontana, MucromaMrix. 

Subonoba, in group (Finlay), 481. 

-absent from N.Z. Tort. (Finlay), 482. 

- foieauxiana (Suter), occ. Taieri (Finlay), 

517. 

- fumata (Sut.), in group (Finlay), 481. 

svbnoblis, Otolithus (Dent ex ). 
subpinnata, Sertularia. 
subrefiexa , Siphonalia. 

- Vercondla. 

subrosea, Dosinia. 
subsimile , Phragmidium . 
subspinosa, Struihiolaria. 
subauleata t Cyiherea. 
suhtaUi, Elaehorbis. 
subtenuis, Chiltonia. 
subterraneous, Paraleptamphopus. 
suUransennus, Ficus. 
subtriangulata , Amphidesma. 
suriensis , Nautilus. 

Suckling, Mt., geol. (Benson), 118. 

Suoss, £., first Australian arc (Benson), 119. 

-New Guinoa, grouping of islands to S.K. 

(Benson), 119. 

-Philippine and Sunda Archipel. trend-lines, 

103. 

- Vitu Levu in geol. hist, of Aust. (Benson), 

99. 

Sula Islds., Jurassic sediments (Benson), 104, 
105, 106, 107, 113. 

Sula Besi, geoL phases (Benson), 106. 
sulcata, Baihytoma. t 

- Belophos. 

- Struthiolaria. 

-subsp. davisii, Astraea. 

suleatus , Otolithus (Scopelus). 

Sulconacca n. gen. (Marwick), 556; in key, 557; 
range, 546. 

- compressa n. sp., with pL (Marwick), 558. 

-prifttt n. sp., with pi. (Marwick), 557 ; in 

key, 557; range, 547. 

- sut/uralis (Hutton), with pi. (Marwick), 557; 

in key, 557; range, 547. 

-vaughant n. sp., with pi. (Marwick), 558 ; 

type, 556. 

Sumatra. tfee Malay ArchipeL 
sumatraensis, Actinacis. 


Sumba, geol. (Benson), 102,105. 

Sunda Archipel., trend-lines, Ac. (Benson), 103, 
113. 

-Sea, depth (Benson), 101 note. 

Sunday Islet See Raoul. 
superba, Leptopterw 

supplejack. See Rhipogonum scandens. 
suprasculpta, Alvania. 

Surcula should be Tunricula (Finlay), 498. 

— huttoni Sut., probably a Turncula oamaru - 
tica Sut. (Finlay), 503. 

- oamarutica Sut., occ. at Target Gully (Fin¬ 
lay), 502. 

- protransenna M. A M., incl. in Parasyrinx 

(Finlay), 514. 

Suter, H., Alcithoe treated as subgeu. of Fuigo- 
raria (Marwick), 200. 

- Ancilla opima confused with A. depressa 

(Marwick), 201. 

- Anemia undata and A. huttoni, identifio. 

(Marwick), 192. 

- ComineUa hamUtani , confusion with C. quay- 

ana (Murdoch), 198. 

- Mitra armorica, ident. (Finlay), 468. 

- Struthiolarin tricarinata , synonymy ol 

(Marwick), 186, 

- Struthiolaria spinosa and S. tuberculoid , 

confusion (Marwick), 177. 
suteri, Admete. 

- Atajrocerithium. 

- Calliostoma. 

- Cymatium. 

- Natica (Maynatica). 

- Pseudatoma. 

-var. fragile , Calliostotna. 

sutherlandi, Natica. 

- Natica (Maynatica). 

suturalis , AmpuUina. 

- AmpuUina (Megatylotus*}. 

- Lunatia. 

- Sulconacca. 

Sveltia n. sp. of Suter a VtxiUum (Finlay), 496. 
Swindle, W. T. See Kellorraan, W. A., and 
Swingle. 

Sydow, P. and H., Aecidium disseminatum and 
Mdampsora Kusanoi , ident. (Cunningham), 27. 
symmetrica, TurriUUa. 

Sympetrum bipunctatum , trout-food (Philllpps), 
385. 

Symplectoscyphus australis Marktanner-Tumer- 
eteoher, syn., 239. 

Synchortma n. g„ in key, Ac. (Tillyard), 286, 
296-97. 

- zygoneura n. sp., with pL and figs. (Till- 

yard), 296-97. 

Syncoryne eximia Allman, deso. (Bale), 229. 

- tenella (Farquhar), deso. (Bale), 228. 

- Bp., oco. (Bale), 227,229. 

-sp., Hartlaub, occ. (Bale), 229. 

Synmon hesperoides Feld., strigil, fig. (Philpott), 
219. 

Syntheddae (Bale), 250. 

Synthecium campytocarpum Allman, syn., 250. 

- campylooarpum Inaba, syn., 250. 

- elegans Allman, ooo. (Bale), 251. 

- orthogonia Bale, am, 250. 

- orthogonium (Busk.), ckssifio. (Bale), 250. 
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Syn&ecium orthogonium Jaederholm, syn., 250. 

- pahdum, likeness to S. orthogonium (Bale), 

250. 

- rammtm Allman, syn., 251. 

Syntamidae, strigil (Philpott), 222. 

Syrphidae (Miller), 281-84. 


Tabar hid., geol. (Benson), 121. 
tahu, in song (Andersen), 699. 
taitae, Aethieola. 

iahirikiri process (Kangi Hiroa), 353. 
takUM, in plaiting, misprint for takitahi (Rangi 
Hiroa), 360. 

-in song (Andersen), 699. 

Talopena, use of name (Finlay), 520. 

- subiaevis n. sp., with fig. (Finlay), 520. 

lapu of fire blown with breath (Rangi Hiroa), 354. 
Taraehe nivipicta But!., strigil, with fig. (Phil¬ 
pott), 220, 221. 

Taraxacum mageUanicum Comm., occ. Banks 
Pen. (Laing A Wall), 442. 

Target Gully and Wanganui beds (Marsh. A 
Murd.), 150. 

-Molluscan fauna, Part 1 (Finlay), 

495-516. 

— *,-nature of fossil-beds (Finlay), 508. 

-variation in shells (Finlay), 504, 505, 

507. 

taruensis , Helophilus. 

tatau-o-te-whare-o-Maui, the crane-fly (Alex¬ 
ander), 641. 

Tate, R., affin. of Struthiolarin mirabilis, Tylo- 
spira coronata , Ac. (Marwick), 165. 

Tatea hcdhyi n. sp., with pi. (Brookes), 153. 

- huonensis T.-Woods, operculum (Brookes), 

154. 

Tatosma lestevata Walk., stngil, fig. (Philpott), 
223. 


fatal, generic name of belts (Rangi Hiroa), 346. 
- kotara — t. whara. 


-o Rongorongo (Rangi Hiroa), 348. 

- pupara f. whara. 

- whara, plaiting (Rangi Hiroa), 346. 

ton, belt-fastener (Rangi Hiroa), 348, 349. 
Tankata brought kao in belt (Bangi Hiroa), 348. 
tawai. See Nothofagus Memitsii. 
tawhi. See Nothofagus Menziesii. 
tecta, Undo Hordei var. 

- Ustilago segetum var. Hordei forma. 

TeUina eugonia But., oec. Pukeuri (Finlay), 509. 
—•- gaymardi Iredale [T. alba Q. A G.], oco. 
Awamoa (Finlay), 511. 

- glabrella Desh. should be Macoma edgari 

Iredale (Finlay), 497. 

- Uliana Iredale [T. deUoidaUe ], oce. Awa- 

moa (Finlay), 511; Pukeuri, 509. 
tempormmta, Calliostoma. 
torn, Bristalis. 

- Phomiwn. 

ktubrocue, Cantharidus. 
tenetta, Sertularelta. 

- Syncoryne 

teneUvm, Bpttonium. 

Tenimber Islds., geol. phases (Benson), 103,107, 


tenuicaudatum, Hydrochorma. 


Unuiliraia, Bela. 

- Brookula. 

tenuilirntufi, Ptychatraetus . 
tenuis, Calyjdraea. 

Terebellina (" Torlessia ") McKayi , ooc. (Ben¬ 
son). 106. 

Terehra contain Hutt., ooc. Pukeuri (Finlay), 509. 

- oryda But., occ., Ardgowan (Finlay), 510; 

Awamoa, 511. 

-varying form (Finlay), 508. 

Teredo heaphyi Zitt., occ. Awamoa (Finlay), 511. 
teres , Amauropwlla. 
ternaria, Cnrex. 
ternata, Melicope. 

Tertiary beds, new shells (Finlay), 450-79. 

-mollusca, n. sp. (Murdoch), 157. 

tesmllateUa , Linder a. 
testacea, Carer. 

Tethy&n series of Orogenic forces (Benson), 101. 
Tetradeion Stubbing, desc. (Chilton), 632. 

I- crassum (Chilton), with figs. (Chilton), 631. 

- crassum Stebbing, syn., 631. 

tetraptera , Rduardsia. 

- Sophora. 

Teucridium jtarviflorum Hook, f., on Banks Pen. 

(Laing A Wall). 438. 

Thambotrkha n. g. (Moyrick), 204. 

- votes n. sp. (Meyrick), 205. 

Thecocarputi chiltoni n. sp., with fig. (Bale), 261. 

- for moms Busk., affin. to Aglaophenia hvt- 

font (Bale), 257. 

-identity (Bale), 261. 

- formosus Billard, syn., 261. 

- Incus Billard, syn., 260. 

Thecocaulus adopted as genus (Bale), 252. 

- heterogona n. sp., with fig. (Bale), 255-56. 

Thekopsora Magn., syn., 29. 

Thelywitra , host of Uromyces citriformis (Cun¬ 
ningham), 46. 

thermal lake's, trout in (Phillipps), 381. 

Thomas, A. P. W., distribution of pumice, Tara- 
wera country (Aston), 722. 

Thompson, D’A. W., \arietics of Sertvlaria 
operculnia (Bale), 247. 

Thompson Trough, geol. (BenBon), 127. 
Thomson, J. A., Hawke’s Bay, Cretaceous rocks 
(Benson), 131. 

-Hutton award (Inst.), 750. 

-Shag Point beds (Finlay). 449. 

Ihofnsoni, Magadina. 

- VerconeUa. 

ThoristeUa dunedinmsis (Sut.), occ. Taieri (Fin¬ 
lay), 517. 

“ Thorndon Quay,” extent (Baillie), 710. 
thouinensis , Alvania, 

Thumen , species of Phragmidium (Cunningham), 
24. 

Tkuiaria ambigm Thompson, large form of 
Sertvlaria ungukulata (Bale), 248. 

- bicalycula (Coughtrey), with fig. (Bale), 243. 

- buski (Allman), classifio. (Bale), 237. 

- cerastium Allman, “ Challenger ” fig. of 

(Bale), 237. 

-syn., 237. 

- dolkhocarpa Allman, Byn., 251. 

- farquhari n. sp., with fig. (Bale), 244. 

- hippisleyana Allman, syn., 251. 
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Thuiaria monUifem Thompson, syn., 237. I 

- quadridem Bale, »yn., 242. 

- subarticulata Farquhar, syn., 242. 

- tuba (Bale), T. bicalycula allied (Bale), 

243-44. 

- vincta Allman, syn., 242. 

- xdandica Farqunar, syn., 231. 

Thyroscypkus simplex Bale, syn., 236. 

- simplex Lamouroux, identity with T. tri • 

deniatus (Bale), 227. 

-occ. (Bale), 236. 

- tridentatus (Bale), same as T. simplex 

(Bale), 227. 

- trlimtatm Hartlaub, syn., 236. 

tiaratus, Trockus. 
tigris , CaUiostoma. 

Tiliaoeae, hosts of Aeddium MiUeri (Cunning¬ 
ham), 36. 

TiUstia, characters (Cunningham), 404,424. 

-oytology (Cunningham), 399. 

-in key (Cunningham), 403. 

- Airae-caeepitoeae Lindr., syn., 410. 

- alopecurivom Ule, syn., 410. 

- Brixae Ule, syn., 410. 

- Caries Tul., syn., 426. 

- Dt Baryana Fisoh. v. Waldh., syn., 410. 

- decipiens (Persoon) Koernioke, with fig. 

(Cunningham), 424. 

-difif. between it and T. Hold and 

T. Trilid (Cunningham), 427. 

- fastens (B. A C.) Trel, syn., 426. 

- Hold (Westemdorp) Rostrup, with fig. 

(Cunningham), 427. 

-diff. between it and T. decipiens and 

T. Trilid (Cunningham), 427. 

-in key (Cunningham), 424. 

- levis Kuehn., with figs. (Cunningham), 424, 

426. 

-germination (Cunningham), 400 

- Milii FoL, syn., 410. 

- RauwenhojBi F. ▼. Waldh., syn., 427. 

- Secalis (Coa.) Kuehn., syn., 426. 

- sphaerococca F. v. Waldh., syn., 424. 

- striaeformis Oud., syn., 410. 

- TriUd Winter, with fig. (Cu nn in g ham), 426. 

-germination (Cunningham), 400. 

-diff. between it and T. decipiens and 

T. Hold (Cunningham), 427. 

--in key (Cunningham), 424. 

Tillyard, R. J., elected to fellowship (Inst.), 776. 
littyardii Paroxydhira, 

- Simaethis. 

time-signals, first Wellington (Baillie), 706. 
Timor, geoL phases (Benson), 103,104,106,108. 
Tinea cymodoce n. sp. (Meyriok), 206. 

Tineoidea, strigil, with figs. (Philpott), 219. 
Tinirau, Te, prehistoric tribe (Andersen), 696. 
tipan, a fillet (Rang! Hiroa), 344. 

Tipkobioeie n. g., in key, Ac. (Tillyard), 286,298. 

- fulva n. sp., with fig. (Tillyard), 298, 300. 

-- montane n. sp., with pi and figs. (Tillyard), 

298-99. 

Tipula, trout-food (Phillipps). 386. 

- atropoe Hudson, syn.,. 668. 

Tipuloidea (Alexander), 641. 

Hnlea, Pucdnia, 

Tiriteana n. gen., charact (Myers), 326. 


Tiriteana, in key (Myen), 317. 

- darbd n. sp., with m. (Myen), 325. 

Tissotia, occ. (Benson), 106 note. 

Tithonian, Upper, ammonite from (?) (Marshall), 
616-16. 

Tmesipteris , occ. on Rangitoto (Holloway), 89. 
Tobler, A., Java, crust-movements (Benson), 
102 . ’ 

Tod’s Wharf, Wellington (Baillie), 714. 
toetoe. See Arundo conspicua, 

- Credo. 

toggle for flute (Andersen), 694-96. 
tohetohe of putara, details (Andersen), 696-97. 
toitoi. See Oobiomorphus gobioides. 
tohotoko rangi disease (Rang! Hiroa), 367. 
tomipara, Pucdnia. 

Tongariro Nat. Park, ferns (Holloway), 88. 
- See also N.Z. W, T.N.P. Com¬ 
mittee. 

Tonks, W., Wellington reclamations (Baillie), 
713. 

Torlesse, Mount, olimate (Holloway), 76. 
Torleeda McKayi. See Terebellina McKayi. 
TomatiwkehoM be Betusa (Finlay), 498. 

Torres Strait, geol. (Benson), 118. 

Torricelli Mts., geol (Benson), 117. 

tortiroetre, Austrotriton, 

tortoise, fresh-water. See M Mania. 

Tortricoidea , strigil, with figs. (Philpott), 219. 
Toririx argentosa n. sp. (Philpott), 209. 

- orthocopa n. sp. (Meyriok), 661. 

- scruposa u. sp. (Philpott), 212. 

- subdda n. sp. (Philpott), 212. 

- zestodes n. sp. (Meyriok), 203. 

torua, sandal (Rangi Hiroa), 358. 
totara. See Podocarpus Mam. 

Mara , Podocarpus. 
toulai , Otdithus (Macrurus). 
towhiriwhiri , fire-fan (Rangi Hiroa), 364. 
Townsend, —, hab. of Oscleus decern (Myers), 
316. 

Townson, W., plants of Westport district, 86. 
traohaea of inseots, meth. of injecting (Kirk), 669. 
Trachinus. See Otolitkus (Trackinus). 
Tradesmen’s Club, Wellington, lease to (Baillie), 
712. 

Transactions, publication. See N.Z. Inst, Pub¬ 
lication Committee. 
transenna , BatKytomia. 

,- Leucosyrinx. 

- Leucosyrinx atta subsp. 

- Limea. » 

transennum, Cymatium. 
transsnnus, Ficus, 
tmnsfixa, Catamada. 
travelling-expenses. See N.Z. Inst 
Traversit, Gnapkattum . 

treasurer’s reports, 1922 (Inst), 736; 1923, 768. 
Trebiloock, R. E. See Mulder J. F., and 
Trebiloook. 
tremula, Pteris. 

Treubii , Slateromyces. 

- Ustilago. 

triangularis , Conus, 
triarticulata, Pucdnia. 
tricorinata, Struthiolaria, 

-— vermis. 
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trice***, Nepticuta, 

Trichomona, no record from Auckland Ibid. 
(Holloway), 91. 

— Cricoioi Hook. f„ occ. (Holloway), 80, 84, 
86,87. 

-— northern limit of (Holloway), 93. 

- dongatim A. Cunn., occ. (Holloway), 80, 

86, 88, 89. 

—■ — southern limit of (Holloway), 93. 

- humile Foret., occ. Banks Pen. (Laing k 

Wall), 439. 

-ooo. (Holloway), 80, 81, 86, 88, 89, 

90. 

-southern limit of (Holloway), 93. 

- LydUi Hook, k Bak., occ. (Holloway), 80, 

84, 87. 

- rtniformc Font, f., hab. (Holloway), 84. 

-in rolling of frond to hinder transpira¬ 
tion (Holloway), 89. 

-occ. (Holloway), 84, 86, 87, 88, 89, 

9M1. 

- rigidum Rw. f related to T. strictum (Hollo¬ 
way), 98. 

- drictum Mens., occ. (Holloway), 84, 87. 

-related to T. rigidum (Holloway), 93. 

- vtnoaum R. Br., occ. (Holloway), 80, 86, 

88, 90, 91. 

Triohoptera, new gen. and Bp. (Tillyard), 286. 
Trickotropis clathrata Sow., occ. Pukeuri (Fin¬ 
lay), 500. 

trkingulatum, Ataxoceriihium. 

TricUna , atrigil (Philpott), 218. 
tridenfata, Cammnularia. 

- Sartulareua . 

tridenlatua, Thyroscyphua . 
trifida , Veronica, 
trifdiata, Azoretta. 

Trigonia amiundulata Jenkins [7. aubundvlata 
Jenkins], ooo. Awamoa (Finlay), 511. 
trigonoprie. Anemia, 

Trigonoamus , occ. (Benson), 105 note. 
Trigonodoma chridiei n. sp., with pi. (Finlay), 
466. 

- waihaiaeneis n. ip., with pi. (Finlay), 466. 

tripartita, Plumularia. 

tnpinnatum, AapUnium bulbiferum var. 

TripUctidea Koelnati (Tillyard), 306. 

- oreriimnetes n. sp., with pL and fig. (Till¬ 
yard), 306-7. 
fnguetrem, Prilotum . 
triipinosa, OdonMheca 
- Sertularia. 


tridrie, Mpicoma. 

Tritici, TiUctia, 

— Udihgidium, 

- UdUago, 

"— UdUago aegdum var. 

-forma friiicola, UdUago . 

trUicina, Puccinia. 
triticinum, Dieaeoma. 

Triticorum, Puccinia. 

Tritieum vulgar* Vill, host of Puccinia Slymi 

(C unningham ), 2. 

-(Cunningham), 425. 

-— — Tritici (Cunningham), 426. 

— —— —• UdUago Tritici (Cunningham), 
409. 


Tritonidea should be Pollia (Finlay), 498. 

- compacla Sut., and T . ekioir Sut., ident. 

and variability (Finlay), 503. 

-—-should be PoUia compacla 

(Sut), (Finlay), 504. 

- clatoir Sut., juvenile of T. compacla Sut. 

(Finlay), 503. 
tritonis f Charonia. 

Trivia aveUanoides McCoy, occ. Ardgowan (Fin¬ 
lay), 510; Pukeuri, 509. 

Trochus chathamtnais (Hutt.), the type of 
ThorideUa Iredale (Finlay), 497. 

- tiaratus Q. & G., Target Gully record 

erroneous (Finlay), 497. 

Trophon of Target Gully should be Xymenc 
(Finlay), 498. 

— criepua Gould., syn., 199. 

- gouldi, Coasmann’s name of T . criapus 

(Marwiok), 199. 

- murdochi n. sp., with pi. (Marwiok), 198. 

trout, deterioration and food-supply (Phillipps), 
381. 

truncicola, Uromyus. 

trust funds, management (Inst.), 736, 757,758. 
fa, a warrior’s belt (Rangi Hiroa), 346. 

-a woman’s belt (Rangi Hiroa), 348. 

tuaka, midrib of karetu (Rangi Hiroa), 348. 
tuba, Thuiaria. 

Tubercularia pcreicina Ditro., svn., 50. 
tuberculala, Cicindala. 

- Strvthidaria. 

- concinna , Struthiolaria. 

Tuberculina Saocardo, characteristics (Cunning¬ 
ham), 49. 

- ptrakina (Ditm.) Saccardo, with fig. and 

—?-infects Aecidium otugense (Cunning¬ 

ham), 33. 

Tuhiclava fruticoaa Allman, same as T. rubra 
(Bale), 227. 

- rubra Farquhar, identity of T. frutiewu 

with (Bale), 227, 228. 

Tubularia aUenuoidcs Coughtrty, occ., Ac. (Bale), 
228. 

-syn., 228. 

Tubulanidae (Bale), 228. 
tnbulifera, Aglaophenia. 

Tubulodium diacoideum Stol., with pi. (Wilc- 
kens), 543. 

Tudkita alia Wilckens, relation to Strulhio - 
lariopais aimilie (Marwick), 162. 

Tugalia baacauda Hedley, occ. Dunedin (Finlay), 
518. 

Tuhotoariki and Iroauau (Andersen), 695. 
Tukang Besi Islds.. geol. phases (Benson), 111. 
ftt-iorsfct, technique (Rangi Hiroa), 348. 
Tukutahi mentioned (Rangi Hiroa), 354. 
Tulaane, L. K. and C., olassific. of smuts (Cun¬ 
ningham), 401. 

tumatakuru, AciphyUa in North, Diacaria in 
South (Rangi Hiroa), 357-58. 

—— sandal and legging (Rangi Hiroa), 357-58. 
tu-maurea, technique (Rangi Hiroa), 349. 
tumidum, Argobuccinum. 
tu-muka, technique (Rangi Hiroa), 349. 
tunbridgensc, Uymenophyllum . 
tupan, Undo, 
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Turaukawa, and tohotoko rangi (Rangi Hiroa), 
367. 

TurbineUa bremrostris Hutt., type of Maorivetia 
(Finlay), 613. 

“Turbo marshaUi fauna" of Kakanui tuffs 
(Finlay), 466. 

Turbo ( Marmorostoma) approximate Huter, 
syn., 666. 

TvrboniUa awamoacnsis M. & M., occ. Awamoa 
(Finlay), 611. 

- prisca But., ident. (Finlay), 606. 

- zdandica Hutt., occ. Pukeuri (Finlay), 609. 

- (Pyrgdampros) blanda n. sp., with tig. 

(Finlay), 622. 
turgida, Plvmularia 
Tumeri , Pittosporum. 

Tumcula (— Surculu) JusiJomm and others 
should be T. oamarutica (But.), (Finlay), 603. 
- - huUoni (But.), occ. Awamoa (Finlay), 611. 

- oamarutica (But.), varying form (Finlay), 

607. 

Turns regius Sut., ooc. only in Waihao green¬ 
sands (Finlay), 499. 

TurriteUa, not at Awamoa (Finlay), 602. 

-variable form (Finlay), 60S. 

- symmetrica Hutt., occ. (Marsh. A Murd.), 

166. 

Tutanekai, sound of his Jeoauau (Andersen), 696. 
Tuwharetoa and the pumoana “ Te awa a te 
atua ” (Andersen), 696. 

Tyler, E. B„ unity of mankind (Rangi Hiroa), 
370. 

tylogramma , Endophthora . 

Tylospira Harris, charact. (Marwick), 179 70. 
-in classifio., 162. 

- coronate (Tate), generic status, with tig. 

(Marwick), 165,166. 

- scutulata (Martyn), Tate's classific., with 

fig. (Marwick),* 168, 166. 170. 

Typhis francescae n. sp., with pi. (Finlay), 466. 

- maocoyi T.-Woods, occ. Ardgowan (Finlay), 

610; Pukeuri, 509 ; Target Gully, 496. 

-ret to T. francescae (Finlay), 465. 

typhoid among Maori (Rangi Hiroa), 367. 
typica , Seba. 


Uber Humphreys (=- Polinices Montfort), (Mar¬ 
wick), 669; m key, 649; range, 646, 647-48. 

- chattonensis n. sp., with pi (Marwick), 663; 

in key, 669; range, 647. 

- emaUei n. sp., with pi (Marwick), 667; in 

key, 669; range, 647. 

- Jinlayi n. sp., with pi. (Marwick), 565; in 

key, 649; range, 647. 

- huttoni (von Ihering), with pi (Marwick), 

660; in key, 669; range, 547. 

— incertus n. sp., with pi. (Marwick), 507; 
in key, 569; range, 647. 

- intracrassus (Finlay), with pi (Marwick), 

661; in key, 669; range, 647. 

- Ivawamsis n. sp., with pi. (Marwick), 666; 

in key, 659; range, 647. 

- locates n. sp., with pi (Marwick), 662; in 

key, 669; range, 647. 

— modulus n. sp., with pi. (Marwiok), 667; 
in key, 669; range, 647. 


Uber mucronatus n. sp., with pi (Marwiok), 662; 
in key, 669 ; range, 647. 

- oostructus n. sp., with pi (Marwiok), 667 ; 

in key, 659 ; range, 647. 

- ovuloides n. sp., with pi (Marwiok), 666; 

in key, 649; range, 647. 

- paieaensis n. sp., with pL (Marwick), 664; 

in key, 669 ; range, 647. 

- propeovatus n. sp., with pi (Marwiok), 564; 

in key, 669; range, 647. 

- sagenus (Suter), with pi (Marwiok), 663; 

in key, 669; range, 647. 

- seal pi us n. sp., with pi (Marwick), 568; 

in key, 669. 

- senisculus n. sp., with pi (Marwiok), 666; 

in key, 559; range, 547. 

- unisulcatus n. sp., with pi. (Marwick), 662 ; 

in key, 559 ; range, 647. 

- waipaensis n. sp., with pi. (Marwiok), 662 ; 

in key, 569 ; range, 647. 

—— itvipi mentis n. sp., with pi. (Marwiok), 
564 ; in key, 559; range, 547. 

- (Ruspira) barrierensis n. sp., with pi 

(Marwick), 571; in key, 569 ; range, 648. 

- firmus n. sp., with pi (Marwiok), 

569 ; in key, 569 ; range, 647. 

- fyfei n. sp., with pi (Marwick), 669; 

in key, 569 ; range, 547. 

- lateapertus n. Bp., with pi. (Marwiok), 

569 ; in key, 569 ; range, 648. 

- pseudoviireus Finlay, with pi. (Mar¬ 
wiok), 670; in key, 669; range, 548. 
- pukeuriensis n. sp., with pi. (Mar¬ 
wiok), 570; in key, 569; range, 648. 

- vitreus (Hutton), witn pL (Marwiok), 

570; in key, 669; range, 548. 

- (yeverita) pontis n. sp., with pi. (Mar¬ 
wick), 571; range, 648. 
uki for flute (Andersen), 694-95. 

Ulothrix , trout-food (Philpott), 382. 
Umbelliferae, hosts of Puccxnia namva (Cunning¬ 
ham), 3. 

- Uredo inflate (Cunningham), 43. 

umbdicata, Orthophragmina. 
i imbUicatus, Hexaplex octogonus var. 
umbonatus, OtolUkus. 
umbripennis , Hydrobiosis 
umbrosum , Oalium. 

Uncinia australis Pars., host of Pueeinia Uncini - 
arum (Cunningham), 394. 

- caespitosa Bootfc, host of Ointractia schroti• 

fornis (Cunningham), 421. * 

- hptesteehya Raoul, host of Ointractia 

sderotiformis (Cunningham), 421. 

- riparia R. Br., host of Ointractia scleroti • 

fornis (Cunningham), 421. 

Unciniarum, Pueeinia . 
undate , Anomia. 
undosate , Venusia. 
undulate , Ampullim. 
undulatum , Olobisinum. 

- Sinum. 

undulates, Sigaretes, 
unguiculata, Sertularia. 
unidentata, Ymericardia. 
unilateral^, Sertularia, 
unioloides , Bromus. 
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uniplicata, Mingieula. 

unisuloatu 0 , Uber. 

upoko, in song (Andersen), 698. 

Uraniidae, otrigil (Philpott), 224. 
urceolorum, Ustilago. 

Uredin&ceae, clawifio. (Cunningham), 26. 
Uredinales, literature (Cunningham), 14, 56. 

-importocti (Cunningham), 31. 

-of N.Z.. Part 2 (Cunningham), 13; Suppt., 

Part 1,1; Second Suppt., 392. 
uredinicola, Cecidomyia . 

Uredinopaia Magn., characteristics, Ac. (Cunning - 
ham), 31. 

Uredinula, Speg., ayn., 49. 

Undo Persoon, characteristics (Cunningham), 40. 
-am, 20. 

—• Acaeiae Cke., oco. (Cunningham), 47. 

- aniarctica Berk , occ. (Cunningham), 47. 

— Betulae Schum., ayn., 29. 

- Garicia Pera., ayn., 420. 

- Garten DC., ayn., 426. 

- Celmiaiae Cke., ayn., 8. 

- Gompoaitarum var. Celmiaiae Cke., ayn., 8. 

- Crinitae n. form-sp., with fig. (Cunning¬ 
ham), 41, 54. 

— in key, 40. 

— DianeUae Dietel., with fig. (Cunningham), 
42. 

-in key, 40. 

— . - f Darlura Filum parasitic on (Cun¬ 

ningham), 49. 

- DianeUae Rae., not U. DianeUae Dietel. 

(Cunningham), 42. 

- Eglanieriat H. Mart., syn., 16. 

- elevata Schum., ayn., 16. 

- Klmyi West., ayn., 1. 

*- Rpilobxi DC., ayn., 30. 

- Foreterae n. ap., with fig. (Cunningham), 

394, 396. 

- Hordei var. tecta Jena., ayn., 408. 

-- Hydropiper is Schum., ayn., 423. 

- inflata Cooke, with fig. (Cunningham), 43. 

-in key, 40. 

—— karetu , n. form-ap., with fig. (Cunningham), 
41,54. 

-in key, 40. 

- bantu G. H. Cuim., Darluca Filum para¬ 
sitic on (Cunningham), 49. 

- Ulicina Rob., ayn., 50. 

- Lint Schum., ayn., 27. 

- miniaia Pera., ayn., 16. 

- Oleariae Cooke, with fig. (Cunningham), 

44. 

-in key, 40. 

- olivacea DC., ayn., 417. 

- Phomii n. form-ap., with fig. (Cunning¬ 
ham), 42,54. 

-in key, 40. 

- Phomii G. tt. Cunn., Darluca Filum para¬ 
sitic on (Cunningham), 49. 

- PotentiUae Sohum., ayn., 19. 

- pmtuhUa Pera., ayn., 30. 

- Bhagodiae Cooke and Maaaee, with fig. 

(Cunningham), 43. 

— — in key, 40. 
k- Bocae Sohum., ayn., 16. 
i Bo*U'Cettirifoliae Pera., ayn., 16. 


Undo Scirpi-nodosi McAlpim*, with fig. (Cun¬ 
ningham), 42. 

-in key, 40. 

— -, Darluca Filum parasitic on (Cun¬ 

ningham), 49. 

- segetum var. dccipien* Pers., syn., 424. 

- eouthUindicua n. form-sp., with fig. and pi. 

(Cunningham), 44, 55. 

-in key, 40. 

- toetoe n. form-sp., with fig. (Cunningham), 

41, 55. 

-in key, 40. 

-, Darlura Filum parasitic on (Cun¬ 
ningham), 49. 

- tupare n. form-ap., with fig. (Cunningham), 

44, 55. 

-in key, 40. 

- Ustilago Pera., »yn„ 404. 

— - vi'haranui n. form-Bp., with fig (Cunning¬ 
ham), 46, 55. 

-in key, 40. 

Urewera, famous pahu of (Andersen), 691. 
Urocyatis, characters (Cunningham), 429. 

-in key (Cunningham), 403. 

- Anemones Winter, with pi. and fig. (Cun¬ 
ningham), 430. 

-grown by Kniep (Cunningham), 397. 

-infection (Cunningham), 398. 

- solida V. v. Wald., syn.. 429. 

Uromitra drem aides n. sp., with pis. (Finlay), 469. 
Uromyces Asperulae Me Alp, occ. (Cunning¬ 
ham), 8. 

- AzorellaeV ke., occ. (Cunningham), 46. 

- citriformi* Berk., oec. (Cunningham), 46. 

- cladrastidis Kua., hab. (Cunningham), 392. 

- Dadylidia Otth., aecidium of Atcidivm 

Banuncularearum in cycle of (Cunningham), 
34. 

- Edivardaiae n. ap., wilh fig. (Cunningham), 

392, 396. 

- hyalinua Peck, hab. (Cunningham), 392. 

- otakou G. H. Cunn., Darluca Filum para¬ 
sitic on (Cunningham), 48. 

- Poae Uab., aecidium of Aecidium Kanun- 

culacearum in cycle of (Cunningham), 34. 

- Polygoni Pel., Darluca Filum parasitic on 

(Cunningham), 48. 

- acariosua Berk., occ. (Cunningham), 46. 

- ahihokianua Kua., hab. (Cunningham), 392. 

- Sophoroe-flaveacentta Kus„ hab. (Cunning¬ 
ham), 392. 

- Sophorae-japonicae Diet., hab. (Cunning¬ 
ham), 392. 

- truncicola P. Henn. et Shirai, hab. (Cun¬ 
ningham), 392. 

Uromydadium alpinum McAlp., Darluca Filum 
parasitic on (Cunningham), 48. 

- notabile McAlp., Darluca Filum parasitic 

on (Cunningham), 48. 

- Tipptrianum (Saoc.) McAlp., Darluca 

Filum parasitic on (Cunningham), 48. 

Urtica ferox Font, f., food-plant of Agromyza 
urticae (Watt), 685, 
urticae, Agromyza. 

Uatilagidium Merab., syn., 404. 

- Hordei Herxb., syn., 409. 

— Tritici Herzb., syn., 409. 
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Ustilaginaoeae, olawriilc. (Cunningham), 403. 
UstUago (Peraoon) Roussel, charset. (Cunning¬ 
ham), 404-5. 

-cytology (Cunningham), 309. 

— in key (Cunningham), 403. 

- Agropyri Me Alp., am, 413. 

- Avenue Jensen, with pi. and fig. (Cunning- 

ham), 405. 

-infection prevented (Cunningham), 

400. 

-in key (Cunningham), 405. 

--Jensen's elassific. (Cunningham), 408. 

-var. levis Kell, et 8w., syn., 406. 

- bromivora (Tulasne) Fischer von Waldheim, 

with pi. and fig. (Cunningham), 412. 

-germination (Cunningham), 400, 401. 

-- in key (Cunningham), 405. 

- bullata Berkeley, with pi. and fig. (Cun¬ 
ningham), 413. 

-in key (Cunningham), 405. 

- CandoUei Tul, syn., 423. 

- Carbo var. vulgaris d. bromivora Tul., syn., 

412. 

- caricicola Tracy and Earle, syn., 417. 

-Caricts Ung., syn., 420. 

- ratenata Ludw., syn., 417. 

-on Carex pseudo-cyperus (Cunning¬ 
ham), 417. 

- comburens Ludwig, with pi. and fig. (Cun¬ 
ningham), 413. 

-in key (Cunningham), 405. 

- emodenis Berk., Elateromyces Treuhii a syn. 

(Cunningham), 416. 

- endotricha Berk., syn., 416. 

- exigua Syd., syn., 413. 

- foetens Berk, et Curt., syn., 425. 

- Hordei Bref., Brefield’s elassific. (Cunning¬ 
ham), 408. 

-division by Jensen (Cunningham), 

408. 

-K ©Herman and Swingle's elassific. 

(Cunningham), 408. 

- HorSei Kell., syn., 408. 

- Hordei Rostr., syn., 409. 

- Hordei var. nuda Jens., syn., 409. 

- hydropiperis Schroet., syn., 423. 

- Jensenxi Rostrup, with pi. and fig. (Cun¬ 
ningham), 408. 

-in key (Cunningham), 405. 

- kvis Magnus, with pi. and fig. (Cunning¬ 
ham), 406. 

--in key (Cunningham), 405. 

-Jensen's elassific. (Cunningham), 408. 

- Maydis Cda. (« U. Zeae ), cytology (Cun¬ 
ningham), 399. 

- microspora Mass, et Rodw., syn., 413. 

— nuda (Jens.) KeU. et 8w., infection pre¬ 
vented (Cunningham), 400. 

— -Kellerman and Swingle's olasaifio. 

(Cunningham), 408. 

-syn., 409. 

— oUvacta (DC.), TuL syn., 417. 

- pmnnan* Rostr., syn., 405. 

- Poarum Me Alp., syn., 410. 

- Readeri Sydow., with pi and figs. (Cunning¬ 
ham), 413. 

--in key (Cunningham), 405. 


Vstilago Scirpt Kuehn., syn., 420. 

- sderotxformU Cke. et Mass., syn., 421. 

- segetum Dittro., subdiv. by Jensen (Cun¬ 
ningham), 408. 

-var. Avenae of Jensen (Cunningham), 


408. 


var. Hordei of Brefield (Cunningham), 


-of Jensen (Cunningham), 408. 

-forma nuda Jens., syn., 408, 

409. 


-forma teeta, Jensen's elassific. 

(Cunningham), 408. 

-var. Tritici of Brefield (Cunning¬ 
ham), 408. 

-of Jensen (Cunningham), 408. 

-syn., 409. 

- solida Berk., syn., 429. 

- Spinifiees Ludw., syn., 418. 

- striaeformis (Westeudorp) Niessl, with pi. 

and fig. (Cunningham), 410. 

-infection prevented (Cunningham), 

400. 


-in key i Cunningham), 405. 

- Treubii (Solms.) Bubak, occ. (Cunning¬ 
ham), 414-15. 

- Tritici Jensen, with pi. and fig. (Cunning¬ 
ham), 409. 

-in key (Cunningham), 405. 

-Jensen's elassific. (Cunningham) 

408. 


-forma foliicola P. Henn., syn., 409. 

- urceolorum Tul., syn., 420. 

- washingtoniana EH. ©t Ev., syn., 410. 

- Zeae Ung., galls on (Cunningham), 398; 

and see V. Maydis . 


Valantiae , Puecinia . 
vedida, Stenothoe. 
validus, Stenothoe. 

Van Rees Mts., geol. (Benson), 116. 
tvina, Rissoa. 

- Rissoina. 


variae , Aecidium Plantaginis-. 
variant, Orihophragmina. 
varicostata , DaphneUa. 
variolariuS’herberti , Nummulites. 
varius , Paraphylax . 
votes , Thambotricha . 
vaughani , Sukonacta. 
vegrbndis , Pagodula. 
veuicata, Ventricohidea, 
velutinum , Nephrodium. 

venereal diseases among Maori (Rangi Hiroa), 
367. 

Venerieardia bottom M. aft to F. (Pkurtb 
mens) marshall »(Marwick), 198. 

-occ. Target Gully (Finlay), 496. 

- corbis Philippi, syn., 192. 

- difflcilis (Desk.), occ. (Marsh, k Murd.), 

156. 

-record should be expunged (Finlay), 

498. 

- lutea (Hutfc.), ail, to "F. (Pkummit) 

marshaUi (Marwick), 193. 
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Venericardi lutta (Hutt.), varying form (Finlay), 
007. 

- (PUwrmeris) marehalli n. sp., with pi. 

(Marwick), 192. 

— (Miodontiscus) minima n. sp., with pi. 
(Marwick), 193. 

— pseutes But. should be V. ammoaentw 
Hands (Finlay), 498. 

-i mdentota (Basterot), syn., 192. 

Veneridae, confusion in names (Finlay), 505. 
fenojttfn, Trichotnanes. 

Vtntricoioidm veUicata Hutt. [Chione\ occ. Ard- 
gowan (Finlay), 510; Awamoa,511; Pukeuri, 
509. 

Venusia autochart* n. sp. (Meyrick), 202. 

- undosata Feld., strigil, with fig. (Philpott), 

223, 224. 

venHsta, Ampullina. 

— Euspira. 

%emutum, Qlobiainum. 
verbascifolia , Celmieia. 

Verconetta adusa (Phil) not present in Awamoan 
(Finlay), 501. 

- oaudata (Q, & G.) not present in Awamoan 

(Finlay), 501,504. 

-is probably Tritonidea compacta But. 

(Finlay), 501. 

- compfa n. sp., with pi. (Finlay), 523. 

- conoidea Zitt., occ. (Marsh A Murd.), 150. 

—— dilatata (Q. A G.) not present in Awamoan 
(B^nlay), 501. 

- dubia n. sp., with pi. (Marwick), 190. 

- marshalli n. sp., with pi. (Murdoch), 159. 

- nodosa var., occ. (Marsh A Murd.), 150. 

- subrejtejca (Sow.) wrongly recorded (Fin¬ 
lay), 501. 

- thomsoni n. sp., with pi. (Maruick), 190. 

vcrconis, Epigrus . 

Vemicularia ophiodes Marsh. A Murd., occ. 

Target Gully (Finlay), 490. 
remit, Buccinum. 

- Siruthiolaria . 

- tricarinata, Siruthiolaria . 

vernetuliii Spirifera. 
vernicosus, Cyathna. 
vemis , Siruthiolaria . 

Veronica Caraei n. sp. (Petrie), 90. 

- Darloni n. sp. (Petrie), 98; sp. no?. 430. 

- trifida sp. nor. (Petrie), 437. 

vtMitom, Polystichum. 
vexiUifomi «, Antimitra. 

Vtaimm (FusimUra) n. sp. See Sveltia n. sp. 

- fenestmtum Sut. juv. like Uromitra efre- 

monies (Finlay), 470. 

-ooo. Target Gulhr (Finlay), 490. 

-varying form (Finlay), 508. 

- Unetum (Hutt.), ooo. Awamoa (Finlay), 

511 1 Target Gully, 490. 

— rtUtddomum But., ooo. Awamoa (Finlay), 
511. 

Victory, Mount, active volcano (Benson), 116, 
118. 

vHUm^CaBiphoim. 

— Mttrmderm 
vttlosum, HmmophyUum. 

' Hnota, Tkutaria, 

‘ vjnpish ” is sheep (Aston), 728. 


pirescens, Vharagia. 
viridicohr , Atarba (Atarba). 
viteUuSi Natica. 
vitrea, Lunatia, 

- Natica. 

vitreue, Polinicea. 

- Vber (Euspira). 

Vitu Levu, part of segment between virgation 
N. of N.Z. (Benson), 99. 
vocalisation of note of putara (Andersen), 097. 
Vogelkop Pen., geol. (Benson), 110. 
volcanic activity. See vuloanism. 
volcanic rocks, N.Z., post-Tertiary (Henderson), 
594-90. 

VolvuleUa. See Rhitorus. 

vulcanicum , Blech num. 

vulcanism, Loyalty laid*. (Benson), 123. 

-Malav Archipel. (Benson), 108. 

-Mt. Egmont, Wanganui coast (Marsh A 

Murd.), 155. 

-New Britain (Benson), 120. 

-New Guinea (Benson), 114. 

-New Hebrides (Benson), 133. 

-New Zealand, submarine origin (Benson), 

132. 

-Riverhead-Kaukapakapa (list., intrusions 

(Bartrum), 150. 

-Solomon lslds. (Benson), 121. 

vulgare, Crucibulvm. 

- Horde um. 

- Triticvm . 

vulgaris , A groat is. 

- Merlucciu*. 

- Notosetia. 

-d. bromivora, Ueltlago Carbo var. 

vulgatvm , Cerastium. 


WaMenbergia albomarginala Hook., host of Puc- 
cinia WaMenbergiae (Cunningham), 8. 
Wahlenbergme, Puccinia . 

Waigeo Isld. and Halmahcra arc (Benson), 113. 
waihaoensis, Amjnillina . 
i waikaiaensis, Trtgonosloma. 

Waikorowhiti, fight at (Andersen), 095. 
Waimana, Maruiwi at (Andersen), 090. 

Waimate, prevailing winds (Holloway), 70. 
Waingongoro Stream, geol. (Marsh A Murd), 155. 
Waipara diet., l T pper, Lakillia (Wilckcns), 
539-40. 

waipaensis, liber 
waiparaensis , Perissoptera. 
waipipiensis , Vber . 

Waiponga Stream, geol. phases (Benson), 114. 
Waitakere Hills, geol. (Bartrum), 141. 

W alternate Beries, age (Bartrum), 141,143, 144. 
Waitt’s Wharf, Wellington (Baillie), 715. 
Walckanaer Bay, geol. (Bonsou), 110. 

Walker, A. O., form of Seba antarctica (Chilton), 
269. 

Walker, F., N.Z. Cisiids, first desc, (Myers), 
316. 

- Cixius interior charact. (Myers), 315* 

walkeri ’, Oliarus . 

Wall, A., filmy ferns on Mt. Pleasant, 81. 

— See also Laiog, R. M. f and Wall. 
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Wallace, A. R., biological division of Malay 
ArohpeL (Benson), 09. 

Walpole laid., geol. (Benson), 123. 

Walsh, P., Maori extinction (Rangi Hiroa), 362, 
364,366. 

Wanganui-South Taranaki coast, Tertiary rooks 
(Marsh. & Murd.), 166. 

Wanner, J., Buru, mollusc, fauna (Benson), 106 
note. 

-Celebes, Miocene folding (Benson), 107,110. 

-Misol formations (Benson), 106. 

-Sumatra, Palaeozoic limestones (Benson), 

101 . 

tvannonensis, Merica. 
war-gong. See pahu. 
vxuhingtoniana , Until ago. 
water-boatman. See Corifta. 
toatti , Elachista. 
wattsi, Plumvlaria. 

Watubele Islds., geol. phases (Benson), 112. 
Weber Deep, formation of (Benson), 112. 
Wellington College endowment, reclaimed land 
(Baillie), 711. 

-harbour-works and reclamations (Baillie), 

700. 

West Coast, N.Z., post-Tertiary elevation (Hen¬ 
derson), 684 ft 8tq.; depression, 593 ft seq. 
Westland, forest-oovering (Holloway), 71. 
Whaiti, Te, war-gong at (Andersen), 691. 
wkakakokihoki design in belt (Rangi Hiroa), 348. 
wkakartwa , in song (Andersen), 699. 
whalcataanga. in song (Andersen), 698. 
whalcatipu , Puccinnta 
wharanui , Uredv. 

wharfage charged, Wellington (Baillie), 718. 
wharfinger, Queen’s Wharf, Wellington (Baillie), 
717. 

whati, in song (Andersen), 699. 
whaHingay in song (Andersen), 698. 
wheat, naked smut (Cunningham), 409. 
whiri and rarangu , difference (Rangi Hiroa), 348. 
White, B., classific. of Cixiids (Myorfc), 316. 
White, J., on the pulcuru (Andersen), 691. 
whitehggei , Aglaophenia. 
whiti , in song (Anderson), 698. 

Wilckens, O., Otago, rocks (Benson), 129. 

- StruthiolareUa nordenskjoldi affinities (Mar¬ 
wick), 166. 

- Bu also Steinmann and Wilckens. 

Willaumez Pen., geol. (Benson), 120. 

Williams, H. W., elected F.N.Z.Inst. (Inst.), 749. 
Wilson, R. A., habits of Euphrasia Wilson* 
(Petrie), 97. 

Wdeoni, Euphrasia. 
winds, Wellington (Baillie), 702. 
witch’s-broom, a rust (Cunningham), 36, 36. 
women's belts, Maori (Rangi Hiroa), 348. 

Wood, Lieut., on Wellington beacon (Baillie), 
702. 

Woodlark Isld. (Murua), geol. (Benson), 118, 
119,123. 

woodei, Auetrotriton . 

- Bela. 

Worley, F. P., research grant, 1923, 790 
Worley, W. F., resol. of sympathy (Inst.), 763. 
wornMkneie t Ditrupa cornea var. 

Wright, D. M., Maori sandals (Rangi Hiroa), 368. 
Wright, E., Wellington lighthouse (Baillie), 708. 


WrightO, Cyathue . 
umeuerstorfi , Ostrea. 
wyomensis , Puccinia. 


Xanthorhoe, strigil (Philpott), 224. 

Xenocalliphora n. gen., desc. and key (Malloch), 
639; in key, 638. 

- antipodoi Hutton, in key (Mallooh), 639. 

- eudypti Hutton, in key (Mallooh), 639. 

- hortona Walker, in key (Mallooh), 639. 

Xymene drew (Hutton), with pi (Marwick), 198. 

- lepidue (But), varying form (Finlay), 607. 

- \Trophon\ ooc. Awamoa (Finlay), 

511; Pukeuri, 609. 

- olxveri n. sp., with pi (Marwick), 199. 

- quirindus Iredale, not at Target Gully 

(Finlay), 498. 

- robuetus n. sp., with pi. (Finlay), 620. 

Xymatodoma saxosa Meyr., strigil, fig. (Philpott), 
219. 


Yap, geol phases (Benson), 113. 
yatfiy CaUanaitis. 

- Cytherea. 

Ysabel, gool. (Benson), 121. 
Yucca , hab. of Oecleus deceits. 


Zade, A., spores of Uetilago Avenae (Cunning¬ 
ham), 406. 

Zalipaie parva n. sp., with fig. (Finlay), 618. 
Zeae, Uetilago. 
zealandica, Elephantomyia. 

- Limopeie. 

zdandiae , StnUhiolaria. 
zdandica , Aglaophenia. 

- Atrina . 

- Lyria. 

- Melina. 

- Nation. 

- Placunanomia. 

- Stereotheca. 

- Thuiaria. 

- TurboniUa. 

telandicum, Isognomon, 
zelandicue. Murex. 

ZelandoptUa n. g., with fig. (Tillvard), 300-1. 

- mostly* n. sp., with fig. (Tillyard), 301. 

tdebori , Epitonium v , 

Zemira H. & A. Adams, d ass i fio. (Marwiok), 161. 
Zenata acinaces Q. A G., oco. Ardgowan (Finlay), 
510; Awamoa, 611. 
zestodes, Tortrix. 

zigzag design in belt (Rangi Hiroa), 348. 

Zittel, K., Struthiclaria cxngulata , descrip. (Mar¬ 
wiok), 179. • , 

zitteli, Limopeie. 

- SipKonalia nodosa. 

zorioneua , Amcereope . 
zosterophQa, Eetea. 

Zygaenidae, strigil (Philpott), 220. 

Zygaenoidea, strigil (Philpott), 220. 
eygoneura, Synchorema. 

Zygopleura, charact. (Trueman), 604. 

I Zymene aft. lepidue Bui, oco. (Marsh A Murd. 
166. 
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